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<400> 1 

a gtt tta cac cat cac caa aac cca gaa ttt tat gat gag att aaa ata 49 

Val Leu His His His Gin Asn Pro Glu Phe Tyr Asp Glu He Lys He 

15 10 15 

gag ttg ccc act cag ctg cat gaa aag cac cac ctg ttg etc aca ttc 97 
Glu Leu Pro Thr Gin Leu His Glu Lys His His Leu Leu Leu Thr Phe 
20 25 30 

ttc cat gtc age tgt gac aac tea agt aaa gga age acg aag aag agg 145 
Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly Ser Thr Lys Lys Arg 
35 40 45 

gat gtc gtt gaa ace caa gtt ggc tac tec tgg ctt ccc etc ctg aaa 193 
Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp Leu Pro Leu Leu Lys 
50 55 60 

gac gga agg gtg gtg aca age gag cag cac ate ccg gtc teg gcg aac 241 
Asp Gly Arg Val Val Thr Ser Glu Gin His He Pro Val Ser Ala Asn 
65 70 75 80 

ctt cct teg ggc tat ctt ggc tac caa gag ctt ggg atg ggc agg cat 289 
Leu Pro Ser Gly Tyr Leu Gly Tyr Gin Glu Leu Gly Met Gly Arg His 
85 90 95 

tat ggt ccg gaa att aaa tgg gta gat gga ggc aag cca ctg ctg aaa 337 
Tyr Gly Pro Glu He Lys Trp Val Asp Gly Gly Lys Pro Leu Leu Lys 
100 105 110 

att tec act cat ctg gtt tct aca gtg tat act cag gat cag cat tta 385 
He Ser Thr His Leu Val Ser Thr Val Tyr Thr Gin Asp Gin His Leu 
115 120 125 

cat aat ttt ttc cag tac tgt cag aaa ace gaa tct gga gee caa gee 433 
His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu Ser Gly Ala Gin Ala 
130 135 140 

tta gga aac gaa ctt gta aag tac ctt aag agt ctg cat gcg atg gaa 481 
Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser Leu His Ala Met Glu 
145 150 155 160 

ggc cac gtg atg ate gee ttc ttg ccc act ate eta aac cag ctg ttc 529 
Gly His Val Met lie Ala Phe Leu Pro Thr He Leu Asn Gin Leu Phe 
165 170 175 

cga gtc etc ace aga gee aca cag gaa gaa gtc gcg gtt aac gtg act 577 
Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala Val Asn Val Thr 
180 185 190 

egg gtc att att cat gtg gtt gee cag tgc cat gag gaa gga ttg gag 625 
Arg Val He He His Val Val Ala Gin Cys His Glu Glu Gly Leu Glu 
195 200 205 

age cac ttg agg tea tat gtt aag tac gcg tat aag get gag cca tat 673 
Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys Ala Glu Pro Tyr 
210 215 220 

gtt gee tct gaa tac aag aca gtg cat gaa gaa ctg ace aaa tec atg 721 
Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu Thr Lys Ser Met 
225 230 235 240 
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acc acg att etc aag cct tct gee gat ttc etc acc age aac aaa eta 769 
Thr Thr lie Leu Lys Pro Ser Ala Asp Phe Leu Thr Ser Asn Lys Leu 
245 250 255 

ctg agg tac tea tgg ttt ttc ttt gat gta ctg ate aaa tct atg get 817 
Leu Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu lie Lys Ser Met Ala 
260 265 270 

cag cat ttg ata gag aac tec aaa gtt aag ttg ctg cga aac cag aga 865 
Gin His Leu lie Glu Asn Ser Lys Val Lys Leu Leu Arg Asn Gin Arg 
275 280 285 

ttt cct gca tec tat cat cat gca gcg gaa acc gtt gta aat atg ctg 913 
Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val Val Asn Met Leu 
290 295 300 

atg cca cac ate act cag aag ttt gga gat aat cca gag gca tct aag 961 
Met Pro His lie Thr Gin Lys Phe Gly Asp Asn Pro Glu Ala Ser Lys 
305 310 315 320 

aac gcg aat cat age ctt get gtc ttc ate aag aga tgt ttc acc ttc 1009 
Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys Phe Thr Phe 
325 330 ~ ~ 335 

atg gac agg ggc ttt gtc ttc aag cag ate aac aac tac att age tgt 1057 
Met Asp Arg Gly Phe Val Phe Lys Gin He Asn Asn Tyr He Ser Cys 
340 345 350 

ttt get cct gga gac cca aag acc etc ttt gaa tac aag ttt gaa ttt 1105 
Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys Phe Glu Phe 
355 360 365 

etc cgt gta gtg tgc aac cat gaa cat tat att ccg ttg aac tta cca 1153 
Leu Arg Val Val Cys Asn His Glu His Tyr He Pro Leu Asn Leu Pro 
370 375 380 

atg cca ttt gga aaa ggc agg att caa aga tac caa gac etc cag ctt 1201 
Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr Gin Asp Leu Gin Leu 
385 390 395 400 

gac tac tea tta aca gat gag ttc tgc aga aac cac ttc ttg gtg gga 124 9 
Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe Leu Val Gly 
405 410 415 

ctg tta ctg agg gag gtg ggg aca gee etc cag gag ttc egg gag gtc 1297 
Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe Arg Glu Val 
420 425 430 

cgt ctg ate gee ate agt gtg etc aag aac ctg ctg ata aag cat tct 1345 
Arg Leu He Ala lie Ser Val Leu Lys Asn Leu Leu lie Lys His Ser 
435 440 445 

ttt gat gac aga tat get tea agg age cat cag gca agg ata gee acc 1393 
Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg lie Ala Thr 
450 455 460 

etc tac ctg cct ctg ttt ggt ctg ctg att gaa aac gtc cag egg ate 1441 
Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu Asn Val Gin Arg He 
465 470 475 480 

aat gtg agg gat gtg tea ccc ttc cct gtg aac gcg ggc atg acc gtg 1489 



3 



Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly Met Thr Val 
485 490 495 

aag gat gaa tec ctg get eta cca get gtg aat ccg ctg gtg acg ccg 1537 
Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu Val Thr Pro 
500 505 510 

cag aag gga age ace ctg gac aac age ctg cac aag gac ctg ctg ggc 1585 
Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp Leu Leu Gly 
515 520 525 

gee ate tec ggc att get tct cca tat aca acc tea act cca aac ate 1633 
Ala lie Ser Gly lie Ala Ser Pro Tyr Thr Thr Ser Thr Pro Asn lie 
530 535 540 

aac agt gtg aga aat get gat teg aga gga tct etc ata age aca gat 1681 
Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu lie Ser Thr Asp 
545 550 555 560 

teg ggt aac age ctt cca gaa agg aat agt gag aag age aat tec ctg 1729 
Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser Asn Ser Leu 
565 570 575 

gat aag cac caa caa agt age aca ttg gga aat tec gtg gtt cgc tgt 1777 
Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val Val Arg Cys 
580 . 585 590 

gat aaa ctt gac cag tct gag att aag age eta ctg atg tgt ttc etc 1825 
Asp Lys Leu Asp Gin Ser Glu lie Lys Ser Leu Leu Met Cys Phe Leu 
595 600 605 

tac ate tta aag age atg tct gat gat get ttg ttt aca tat tgg aac 1873 
Tyr lie Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr Tyr Trp Asn 
■ 610 615 620 

aag get tea aca tct gaa ctt atg gat ttt ttt aca ata tct gaa gtc 1921 
Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr He Ser Glu Val 
625 630 635 640 

tgc ctg cac cag ttc cag tac atg ggg aag cga tac ata gee agg aac 1969 
Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr He Ala Arg Asn 
645 650 ~ 655 

cag gag ggg ttg gga ccc ata gtt cat gat cga aag tct cag aca ttg 2017 
Gin Glu Gly Leu Gly Pro He Val His Asp Arg Lys Ser Gin Thr Leu 
660 665 670 

cct gtt tec cgt aac aga aca gga atg atg cat gee aga ttg cag cag 2065 
Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala Arg Leu Gin Gin 
675 680 685 

ctg ggc age ctg gat aac tct etc act ttt aac cac age tat ggc cac 2113 
Leu Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr Gly His 
690 695 700 

teg gac gca gat gtt ctg cac cag tea tta ctt gaa gec aac att get 2161 
Ser Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn He Ala 
705 710 715 720 

act gag gtt tgc ctg aca get ctg gac acg ctt tct eta ttt aca ttg 2209 
Thr Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu 
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725 



730 735 



111 tit ^ g CtC Ctg gC ° gaC Cat g ^ a cat aat «* etc atg 2257 

Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Me? 

' 40 1 A C, 



745 750 



aaa aaa gtt ttt gat gtc tac ctg tgt ttt ctt caa aaa cat caa tct 
Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lyt Ms Gin Ser 



760 



765 



gaa acg get tta aaa aat gtc ttc act gec tta agg tec tta att tai- 
Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg 9 Ser Leu lie Tyr 



2305 



2353 



775 780 
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790 795 goo 



ctg tgt tac gag att etc aag tgc tgt aac tec aag ctg age tec ate 
Leu Cys Tyr Glu lie Leu Lys Cys Cys Asn Ser Lys Leu Ser Ser lie 
8 05 " " " 



2449 



810 815 



Are ?hr Glu IE r? 5 J* 9 CtC taC " C Ctg atg ag * aa <= aac ttt 2497 

Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe 
820 825 



830 



Asp xvr ?2 cT f 39 f 39 t° C fctt gtC Cgg aCa Cat "9 caa 9tc ate 2545 
Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val lie 
835 84 0 



845 



Til Ser wit Ser Gin S ? ??* ? M g " 9 " 9g ° att ggg gaa acc 2593 

lie ser Val Ser Gin Leu lie Ala Asp Val Val Gly lie Gly Glu Thr 

°- 5U 855 



860 



aga ttc cag cag tec ctg tec ate ate aac aac tgt gee aac aat aac 
Arg Phe Gin Gin Ser Leu Ser lie lie Asn Asn Cys Ala Asn sir Ts P 



2641 



880 



875 

egg ctt att aag cac acc age ttc tec tct gat atg aag gac tta acc 

Arg Leu He Lys His Thr Ser Phe Ser Ser Asp Val Lys Tsp Leu rhr ' 
885 890 895 

aaa agg ata cgc acg gtg eta atg gee acc gee cag atg aag gag cat 2737 
Lys Arg He Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu H 
900 ' 905 ' ' 



910 



gag aac gac cca gag atg ctg gtg gac etc cag tac age ctg gee aaa 
Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys 
yi5 920 



925 



tec tat gec age acg ccc gag etc agg aag acg tgg etc aac aac a*n 
Ser Tyr Ala Ser Thr Pro Glu Leu Arg Ly^ Thr t£ Leu Asp sL Mel 



940 



^ g gtC aat ggC gat ctc tc * 9*9 9" gca atg tgc 

Ala Arg lie Hxs Val Lys Asn Gly Asp Leu Ser Glu lla Ala Met! Cys 

D 950 955 



960 



Tvr Val H?^ f i *T ^ C Cta 9tg 903 gaa tat ctc ac * c 99 aaa ggc 
Tyr Val Hxs Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys Gly 

965 970 975 



2785 



2833 



2881 



2929 
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gtg ttt aga caa gga tgc acc gcc ttc agg gtc att acc cca aac ate 2977 
Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val lie Thr Pro Asn He 
980 985 ~ 990 

gac gag gag gcc tec atg atg gaa gac gtg ggg atg cag gat gtc cat 3025 
Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin Asp Val His 
995 1000 1005 

ttc aac gag gat gtg ctg atg gag etc ctt gag cag tgc gca gat gga 3073 
Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys Ala Asp Gly 
1010 1015 1020 

etc tgg aaa gcc gag egctae gag etc ate gcc gac ate tac aaa ctt 3121 
Leu Trp Lys Ala Glu Arg Tyr Glu Leu He Ala Asp He Tyr Lys Leu 
1025 1030 1035 1040 

ate ate ccc att tat gag aag egg agg gat ttc ttt gaa gat gaa gat 3169 
He lie Pro He Tyr Glu Lys Arg Arg Asp Phe Phe Glu Asp Glu Asp 
1045 1050 1055 

gga aag gag tat att tac aag gaa ccc aaa etc aca ccg ctg teg gaa 3217 
Gly Lys Glu Tyr He Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu 
1060 1065 1070 

att tct cag aga etc ctt aaa ctg tac teg gat aaa ttt ggt tct gaa 3265 
He Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu 
1075 1080 ~ " 1085 

aat gtc aaa atg ata cag gat tct ggc aag gtc aac cct aag gat ctg 3313 
Asn Val Lys Met He Gin Asp Ser Gly Lys Val -Asn Pro Lys Asp Leu 
1090 1095 1100 

gat tct aag tat gca tac ate cag gtg act cac gtc ate ccc ttc ttt 3361 
Asp Ser Lys Tyr Ala Tyr He Gin Val Thr His Val lie Pro Phe Phe 
1105 1110 1115 1120 

gac gaa aaa gag ttg caa gaa agg aaa aca gag ttt gag aga tec cac 3409 
Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg Ser His 
1125 ~ 1130 1135 

aac ate cgc cgc ttc atg ttt gag atg cca ttt acg cag acc ggg aag 3457 
Asn He Arg Arg Phe Met Phe Glu Met Pro Phe Thr Gin Thr Gly Lys 
1140 1145 1150 

agg cag ggc ggg gtg gaa gag cag tgc aaa egg cgc acc ate ctg aca 3505 
Arg Gin Gly Gly Val Glu Glu Gin Cys Lys Arg Arg Thr He Leu Thr 
1155 1160 1165 

gcc ata cac tgc ttc cct tat gtg aag aag cgc ate cct gtc atg tac 3553 
Ala He His Cys Phe Pro Tyr Val Lys Lys Arg He Pro Val Met Tyr 
1170 1175 1180 

cag cac cac act gac ctg aac ccc ate gag gtg gcc att gac gag atg 3601 
Gin His His Thr Asp Leu Asn Pro He Glu Val Ala He Asp Glu Met 
1185 1190 1195 1200 

agt aag aag gtg gcg gag etc egg cag ctg tgc tec teg gcc gag gtg 3649 
Ser Lys Lys Val Ala Glu Leu Arg Gin Leu Cys Ser Ser Ala Glu Val 
1205 1210 ~ 1215 
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gac atg ate aaa ctg cag etc aaa etc cag ggc age gtg agt gtt cag 3697 
Asp Met lie Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin 
1220 1225 1230 

gtc aat get ggc cca eta gca tat gcg cga get ttc tta gat gat aca 3745 
Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr 
1235 ^ 1240 1245 

aac aca aag cga tat cct gac aat aaa gtg aag ctg ctt aag gaa gtt 3793 
Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val 
1250 ~ ^ 1255 12 60 

ttc agg caa ttt gtg gaa get tgc ggt caa gec tta gcg gta aac gaa 3841 
Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu 
1265 1270 1275 1280 

cgt ctg att aaa gaa gac cag etc gag tat cag gaa gaa atg aaa gee 3889 
Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala 
1285 1290 1295 

aac tac agg gaa atg gcg aag gag ctt tct gaa ate atg cat gag cag 3937 
Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu He Met His Glu Gin 
1300 1305 1310 

ate tgc ccc ctg gag gag aag acg age gtc tta ccg aat tec ctt cac 3985 
He Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro Asn Ser Leu His 
1315 1320 1325 

ate ttc aac gec ate agt ggg act cca aca age aca atg gtt cac ggg 4033 
He Phe Asn Ala He Ser Gly Thr Pro Thr Ser Thr Met Val His Gly 
1330 1335 1340 



atg acc age teg tct teg gtc gtg tga ttacatctca tggcccgtgt 4080 
Met Thr Ser Ser Ser Ser Val Val 
1345 1350 



gtggggactt 


gctttgtcat 


ttgeaaaetc 


aggatgettt 


ccaaagccaa 


tcactgggga 


4140 


gaccgagcac 


agggaggacc 


aaggggaagg 


ggagagaaag 


gaaataaaga 


acaaegttat 


4200 


ttcttaacag 


actttctata 


ggagttgtaa 


gaaggtgcac 


atattttttt 


aaatctcact 


4260 


ggcaatattc 


aaagttttca 


ttgtgtctta 


acaaaggtgt 


ggtagacact 


cttgagctgg 


4320 


acttagattt 


tattcttcct 


tgcagagtag 


tgttagaata 


gatggectae 


agaaaaaaaa 


4380 


ggttctggga 


tctacatggc 


agggagggct 


gcactgacat 


tgatgcctgg 


gggacctttt 


4440 


gcctcgactc 


gtgccggaaa 


tetgategta 


atcagggtac 


agaacttact 


agttttgtct 


4500 


aggagtatgt 


tgtatgacta 


ggatttgtgc 


tattatctca 


ttcaacaaca 


tagagcaaga 


4560 


atagtgagct 


aactgagcta 


gacactcaat 


taatcegcta 


ctggcttcaa 


gtcagaactt 


4620 


tgtcattaat 


catcgactcc 


gggaeggtea 


tatatgtatt 


acatttctac 


atttttaata 


4680 


ctcacatggg 


ettatgeatt 


aagtttaatt 


gtgataaatt 


tgtgctggtc 


cagtatatgc 


4740 


aatacacttt 


aatggtttat 


tcttgtcata 


aaaatgtgca 


atatggagat 


gtatacaagt 


4800 



ctttact 4807 
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<210> 2 
<211> 1352 
<212> PRT 

<213> Homo sapiens 

<223> Human cadherin-like asymmetry protein 2A 
(CLASP-2A) 



<400> 2 



Vai 


Leu 


His 


His 


His 


Gin 


Asn 


Pro 


Glu 


Phe 


Tyr 


Asp 


Glu 


lie 


Lys 


lie 


1 








5 










10 










15 




Glu 


Leu 


Pro 


Thr 


Gin 


Leu 


His 


Glu 


Lys 


His 


His 


Leu 


Leu 


Leu 


Thr 


Phe 








20 










25 










30 






Phe 


His 


Val 


Ser 


Cys 


Asp 


Asn 


Ser 


Ser 


Lys 


Gly 


Ser 


Thr 


Lys 


Lys 


Arg 






35 










40 










45 








Asp 


Val 


Val 


Glu 


Thr 


Gin 


Val 


Gly 


Tyr 


Ser 


Trp 


Leu 


Pro 


Leu 


Leu 


Lys 




50 










55 










60 










Asp 


Gly 


Arg 


Val 


Val 


Thr 


Ser 


Glu 


Gin 


His 


He 


Pro 


Val 


Ser 


Ala 


Asn 


65 










70 










75 










80 


Leu 


Pro 


Ser 


Gly 


Tyr 


Leu 


Gly 


Tyr 


Gin 


Glu 


Leu 


Gly 


Met 


Gly 


Arg 


His 










85 










90 










95 




Tyr 


Gly 


Pro 


Glu 


lie 


Lys 


Trp 


Val 


Asp 


Gly 


Gly 


Lys 


Pro 


Leu 


Leu 


Lys 








100 










105 










110 






He 


Ser 


Thr 


His 


Leu 


Val 


Ser 


Thr 


Val 


Tyr 


Thr 


Gin 


Asp 


Gin 


His 


Leu 






115 










120 










125 








His 


Asn 


Phe 


Phe 


Gin 


Tyr 


Cys 


Gin 


Lys 


Thr 


Glu 


Ser 


Gly 


Ala 


Gin 


Ala 




130 










135 










140 










Leu 


Gly 


Asn 


Glu 


Leu 


Val 


Lys 


Tyr 


Leu 


Lys 


Ser 


Leu 


His 


Ala 


Met 


Glu 


145 










150 










155 










160 


Gly 


His 


Val 


Met 


He 


Ala 


Phe 


Leu 


Pro 


Thr 


lie 


Leu 


Asn 


Gin 


Leu 


Phe 










165 










170 










175 




Arg 


Val 


Leu 


Thr 


Arg 


Ala 


Thr 


Gin 


Glu 


Glu 


Val 


Ala 


Val 


Asn 


Val 


Thr 








180 










185 










190 






Arg 


Val 


He 


He 


His 


Val 


Val 


Ala 


Gin 


Cys 


His 


Glu 


Glu 


Gly 


Leu 


Glu 






195 










200 










205 








Ser 


His 


Leu 


Arg 


Ser 


Tyr 


Val 


Lys 


Tyr 


Ala 


Tyr 


Lys 


Ala 


Glu 


Pro 


Tyr 




210 










215 










220 










Val 


Ala 


Ser 


Glu 


Tyr 


Lys 


Thr 


Val 


His 


Glu 


Glu 


Leu 


Thr 


Lys 


Ser 


Met 


225 










230 










235 










240 


Thr 


Thr 


He 


Leu 


Lys 


Pro 


Ser 


Ala 


Asp 


Phe 


Leu 


Thr 


Ser 


Asn 


Lys 


Leu 










245 










250 










255 




Leu 


Arg 


Tyr 


Ser 


Trp 


Phe 


Phe 


Phe 


A sp 


Val 


Leu 


lie 


Lys 


Ser 


Met 


Ala 








260 










265 










270 






Gin 


His 


Leu 


He 


Glu 


Asn 


Ser 


Lys 


Val 


Lys 


Leu 


Leu 


Arg 


Asn 


Gin 


Arg 






275 










280 










285 








Phe 


Pro 


Ala 


Ser 


Tyr 


His 


His 


Ala 


Ala 


Glu 


Thr 


Val 


Val 


Asn 


Met 


Leu 




290 










295 










300 










Met 


Pro 


His 


He 


Thr 


Gin 


Lys 


Phe 


Gly 


Asp 


Asn 


Pro 


Glu 


Ala 


Ser 


Lys 


305 










310 










315 










320 


Asn 


Ala 


Asn 


His 


Ser 


Leu 


Ala 


Val 


Phe 


He 


Lys 


Arg 


Cys 


Phe 


Thr 


Phe 










325 










330 










335 




Met 


Asp 


Arg 


Gly 


Phe 


Val 


Phe 


Lys 


Gin 


He 


Asn 


Asn 


Tyr 


lie 


Ser 


Cys 








340 










345 










350 






Phe 


Ala 


Pro 


Gly 


Asp 


Pro 


Lys 


Thr 


Leu 


Phe 


Glu 


Tyr 


Lys 


Phe 


Glu 


Phe 






355 










360 










365 








Leu 


Arg 


Val 


Val 


Cys 


Asn 


His 


Glu 


His 


Tyr 


lie 


Pro 


Leu 


Asn 


Leu 


Pro 




370 










375 










380 










Met 


Pro 


Phe 


Gly 


Lys 


Gly 


Arg 


He 


Gin 


Arg 


Tyr 


Gin 


Asp 


Leu 


Gin 


Leu 


385 










390 










395 










400 


Asp 


Tyr 


Ser 


Leu 


Thr 


Asp 


Glu 


Phe 


Cys 


Arg 


Asn 


His 


Phe 


Leu 


Val 


Gly 



8 
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Leu 


Leu 


Leu 


Arg 


blU 


val 


biy 


inr 








/ o a 










Arg 


Leu 


lie 


Ala 


He 


Ser 


Val 


Leu 
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4 4 U 


Phe Asp 


Asp 


Arg 


Tyr 


Ala 


Ser 


Arg 




450 










A £ C 
4 DO 




Leu 


Tyr 


Leu 


Pro 


Leu 


Phe 


Gly 


Leu 


465 










yl n A 






Asn 


Val 


Arg 


Asp 


Val 


o „ 

ber 


Pro 


Pne 










4oD 








Lys Asp 


blU 


Ser 


Leu 


Ti "1 _ 

Ala 


Leu 


Pro 








c a a 

ouu 










Gin 


Lys 


Gly 


Ser 


Thr 


Leu 


Asp 


Asn 






DID 










C O A 

520 


Ala 


He 


Ser 


bly 


lie 


Ala 


Ser 


Pro 




530 










toe 

o Jo 




Asn 


Ser 


Val 


Arg 


Asn 


Ala 


Asp 


Ser 


545 










550 






Ser 


Gly 


Asn 


Ser 


Leu 


Pro 


Glu 


Arg 










arc 

565 








Asp Lys 


His 


bin 


bin 


Ser 


Ser 


Thr 








c o a 

580 










Asp 


Lys 


Leu 


Asp 


Gin 


Ser 


Glu 


He 






c n c 

oyo 










600 


Tyr 


He 


Leu 


Lys 


Ser 


Met 


Ser 


Asp 




610 










615 




Lys 


Ala 


Ser 


Thr 


Ser 


Glu 


Leu 


Met 


625 










630 






Cys 


Leu 


His 


Gin 


Phe 


Gin 


Tyr 


Met 










645 








Gin 


Glu 


Gly 


Leu 


Gly 


Pro 


He 


Val 








660 










Pro 


Val 


Ser 


Arg 


Asn 


Arg 


Thr 


Gly 






675 










680 


Leu Gly 


~ 

oer 


Leu 


Asp 


Asn 


ber 


Leu 




690 










695 




Ser Asp 


Ala 


Asp 


Val 


Leu 


His 


Gin 


705 










710 






Thr 


Glu 


Val 


Cys 


Leu 


Thr 


Ala 


Leu 










725 








Ala 


Phe 


Lys 


Asn 


bin 


Leu 


Leu 


Ala 








7 4 0 










Lys 


Lys 


Val 


Phe 


Asp 


Val 


Tyr 


Leu 
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*7 r A 

760 


Glu 


Thr 


Ala 


Leu 


Lys 


Asn 


■17-1 

val 


Fne 




770 










inc. 

lib 




Lys 


Phe 


Pro 


Ser 


Thr 


Phe 


Tyr 


Glu 


785 










i n a 






Leu Cys 


Tyr 


Glu 


He 


Leu 


Lys 


Cys 










805 








Arg 


Thr 


b-LU 


nla 




b-Ln 


Leu 


Leu 








820 










Asp 


Tyr 


Thr 


Gly 


Lys 


Lys 


Ser 


Phe 






835 










840 


lie 


Ser 


Val 


Ser 


Gin 


Leu 


He 


Ala 




850 










855 




Arg 


Phe 


Gin 


Gin 


Ser 


Leu 


Ser 


lie 


865 










870 






Arg Leu 


He 


Lys 


His 


Thr 


Ser 


Phe 



885 





A 1 A 

4 1 U 










415 




Ala 


Leu 


bin 


Glu 


Phe 


Arg 


blU 


T 7 _ 1 

Val 


/IOC 

4ZO 










/OA 

4 JU 






Lys 


Asn 


Leu 


Leu 


He 


Lys 


His 


Ser 










445 








Ser 


His 


Gin 


Ala 


Arg 


He 


Ala 


Thr 
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Leu 


lie 


Glu 


Asn 


Val 


Gin 


Arg 


lie 
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480 


Pro 


Val 


Asn 


Ala 


Gly 


Met 


Thr 


Val 




A Q A 

4yu 










495 




Ala 


Val 


Asn 


Pro 


Leu 


Val 


Thr 


Pro 


C A C 

505 










510 






Ser 


Leu 


His 


Lys 


Asp 


Leu 


Leu 


Gly 










c o c 

52o 








Tyr 


Thr 


Thr 


Ser 


Thr 


Pro 


Asn 


lie 








540 










Arg 


Gly 


Ser 


Leu 


lie 


Ser 


Thr Asp 






cr r 

000 










560 


Asn 


Ser 


Glu 


Lys 


Ser 


Asn 


Ser 


Leu 




570 










575 




Leu 


Gly 


Asn 


Ser 


Val 


Val 


Arg Cys 


Doj 










C O A 

oyu 






Lys 


Ser 


Leu 


Leu 


Met 


Cys 


Phe 


Leu 










QUO 








Asp 


Ala 


Leu 


Phe 


Thr 


Tyr 


Trp 


Asn 








620 










Asp 


Phe 


Phe 


Thr 


lie 


Ser 


Glu 


Val 
















640 


Gly 


Lys 


Arg 


Tyr 


lie 


Ala 


Arg Asn 




650 










655 




His 


Asp 


Arg 


Lys 


Ser 


Gin 


Thr 


Leu 


665 










670 






Met 


Met 


His 


Ala 


Arg 


Leu 


Gin 


Gin 










685 








Thr 


Phe 


Asn 


His 


Ser 


Tyr 


Gly His 








7 00 










Ser 


Leu 


Leu 


Glu 


Ala 


Asn 


He 


Ala 






715 










720 


Asp 


Thr 


Leu 


Ser 


Leu 


Phe 


Thr 


Leu 
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735 




Asp 


His 


Gly 


His 


Asn 
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Leu 


Met 


745 
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Phe 


Leu 


Gin 


Lys 


His 


Gin 


Ser 










ICC 

1 DO 








Thr 


Ala 


Leu 


Arg 
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Tyr 
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Gly 


Arg 
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Met 


Cys 
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Ala 
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Ser 


Lys 
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Ser 
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He 
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Arg 
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Val 
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Val 


Val 
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Gly 


Glu 
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860 










lie 


Asn 
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Asn 
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Asp 
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880 


Ser 


Ser 


Asp 


Val 


Lys 


Asp 


Leu 


Thr 




890 










895 
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Lys Arg 


He 


Arg 
900 


Thr 


Val 


Leu 


Met 


Ala 
905 


Thr 


Ala 


Gin 


Met 


Lys 
910 


Glu 


His 


Glu Asn 


Asp 
915 


Pro 


Glu 


Met 


Leu 


Val 
920 


Asp 


Leu 


Gin 


Tyr 


Ser 
925 


Leu 


Ala 


Lys 


Ser Tyr 


Ala 


Ser 


Thr 


Pro 


Glu 


Leu 


Arg 


Lys 


Thr 


Trp 


Leu 


Asp 


Ser 


Met 


930 










935 










940 










Ala Arg 


He 


His 


Val 


Lys 


Asn 


Gly 


Asp 


Leu 


Ser 


Glu 


Ala 


Ala 


Met 


Cys 


945 








950 










955 










960 


Tyr Val 


His 


Val 


Thr 

965 


Ala 


Leu 


Val 


Ala 


Glu 
970 


Tyr 


Leu 


Thr 


Arg 


Lys 
975 


Gly 


Val Phe 


Arg 


Gin 
980 


Gly 


Cys 


Thr 


Ala 


Phe 
985 


Arg 


Val 


He 


Thr 


Pro 
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Asn 


He 


Asp Glu 


Glu 


Ala 


Ser 


Met 


Met 


Glu 


Asp 


Val 


Gly 


Met 


Gin 


Asp 


Val 
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995 








1000 








1005 








Phe Asn 


Glu 


Asp 


Val 


Leu 


Met 


Glu 


Leu 


Leu 


Glu 


Gin 


Cys 


Ala 


Asp Gly 


1010 
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Lys 
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He 
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He 
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Lys 


Leu 
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He He 
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He 
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Glu 


Lys 


Arg 


Arg 
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Phe 


Glu 


Asp 


Glu 


Asp 






1045 








1050 
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Gly Lys 


Glu 


Tyr 


He 


Tyr 


Lys 


Glu 


Pro Lys 


Leu 


Thr 


Pro 


Leu 


Ser 


Glu 




1060 








1065 








1070 






He Ser 


Gin Arg Leu 


Leu 


Lys 
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Tyr 


Ser 


Asp 


Lys 


Phe Gly Ser Glu 


1075 
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1085 








Asn Val 
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Met 


lie 


Gin 


Asp 


Ser Gly Lys 
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Asp 


Leu 
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Asp Ser 


Lys 
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He 
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Val 


Thr 
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He 
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Phe 


1105 






1110 








1115 








1120 


Asp Glu Lys 


Glu 
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Glu Arg Lys 
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Glu Arg 


Ser 
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1135 




Asn He Arg Arg 
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Gin His 
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Glu 
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He 
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Glu 


Met 


1185 






1190 








1195 








1200 


Ser Lys 


Lys 


Val 


Ala 


Glu 


Leu Arg Gin Leu Cys 


Ser 


Ser 


Ala 


Glu 


Val 






1205 








1210 








1215 




Asp Met 


He 


Lys 


Leu 


Gin 


Leu 


Lys 


Leu 


Gin Gly Ser Val 


Ser 


Val 


Gin 




1220 








1225 








1230 






Val Asn 
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Gly Pro 
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Leu 


Asp Asp 


Thr 


1235 








1240 
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Asn Thr 
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Arg 


Tyr 
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Asp 


Asn 


Lys 


Val 


Lys 


Leu 


Leu 


Lys 


Glu 


Val 


1250 








1255 








1260 










Phe Arg 


Gin 


Phe 


Val 


Glu 


Ala 


Cys 


Gly Gin Ala 


Leu 


Ala 


Val 


Asn 


Glu 


1265 






1270 








1275 








1280 


Arg Leu 


He 


Lys 


Glu 


Asp 


Gin 


Leu 


Glu 


Tyr 


Gin 


Glu 


Glu 


Met 


Lys 


Ala 






1285 








1290 








1295 




Asn Tyr Arg 


Glu 


Met 


Ala 


Lys 


Glu 


Leu 


Ser 


Glu 


He 


Met 


His 


Glu 


Gin 




1300 








1305 








1310 






He Cys 
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Leu 


Glu 


Glu 


Lys 


Thr 


Ser 
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Pro 
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Ser 
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His 
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He Phe 
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He 
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His 
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<210> 3 
<211> 3705 
<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 
<222> (1). 



. (3702) 



<220> 

<223> Human cadherin-like asymmetry protein 2B 
(CLASP-2B) 



<400> 3 

gcg atg gaa ggc cac gtg atg ate gec ttc ttg ccc act ate eta aac 

Ala Met Glu Gly His Val Met He Ala Phe Leu Pro Thr He Leu Asn 

15 10 15 



48 



cag ctg ttc cga gtc etc acc aga gec aca cag gaa gaa gtc gcg gtt 
Gin Leu Phe Arg Val Leu Thr Arg. Ala Thr Gin Glu Glu Val Ala Val 
20 25 • 30 



96 



aac gtg act egg gtc att att cat gtg gtt gec cag tgc cat gag gaa 
Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His Glu Glu 
35 40 45 



144 



gga ttg gag age cac ttg agg tea tat gtt aag tac gcg tat aag get 
Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys Ala 
50 55 60 



192 



gag cca tat gtt gec tct gaa tac aag aca gtg cat gaa gaa ctg acc 
Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu Thr 
65 70 75 80 



240 



aaa tec atg acc acg att etc aag cct tct gec gat ttc etc acc age 
Lys Ser Met Thr Thr lie Leu Lys Pro Ser Ala Asp Phe Leu Thr Ser 
85 90 95 



288 



aac aaa eta ctg agg tac tea tgg ttt ttc ttt gat gta ctg ate aaa 
Asn Lys Leu Leu Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu lie Lys 
100 105 110 



336 



tct atg get cag cat ttg ata gag aac tec aaa gtt aag ttg ctg cga 
Ser Met Ala Gin His Leu He Glu Asn Ser Lys Val Lys Leu Leu Arg 
115 120 125 



384 



aac cag aga ttt cct gca tec tat cat cat gca gcg gaa acc gtt gta 
Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val Val 
130 135 140 



432 



aat atg ctg atg cca cac ate act cag aag ttt gga gat aat cca gag 
Asn Met Leu Met Pro His lie Thr Gin Lys Phe Gly Asp Asn Pro Glu 
145 150 155 " 160 



480 



gca tct aag aac gcg aat cat age ctt get gtc ttc ate aag aga tgt 
Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys 
165 170 175 



528 



ttc acc ttc atg gac agg ggc ttt gtc ttc aag cag ate aac aac tac 
Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin lie Asn Asn Tyr 
180 185 190 



57 6 



11 



att age tgt ttt get cct gga gac cca aag acc etc ttt gaa tac aag 624 
lie Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys 
195 200 205 

ttt gaa ttt etc cgt gta gtg tgc aac cat gaa cat tat att ccg ttg 672 
Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He Pro Leu 
210 215 220 

aac tta cca atg cca ttt gga aaa ggc agg att caa aga tac caa gac 720 
Asn Leu Pro Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr Gin Asp 
225 230 235 240 

etc cag ctt gac tac tea tta aca gat gag ttc tgc aga aac cac ttc 768 
Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe 
245 250 255 

ttg gtg gga ctg tta ctg agg gag gtg ggg aca gee etc cag gag ttc 816 
Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe 
260 265 270 

egg gag gtc cgt ctg ate gee ate agt gtg etc aag aac ctg ctg ata 864 
Arg Glu Val Arg Leu He Ala He Ser Val Leu Lys Asn Leu Leu lie 
275 280 285 

aag cat tct ttt gat gac aga tat get tea agg age cat cag gca agg 912 
Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg 
290 * 295 ~ 300 

ata gee acc etc tac ctg cct ctg ttt ggt ctg ctg att gaa aac gtc 960 
lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu Asn Val 
305 310 315 320 

cag egg ate aat gtg agg gat gtg tea ccc ttc cct gtg aac gcg ggc 1008 
Gin Arg lie Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly 
325 330 335 

atg acc gtg aag gat gaa tec ctg get eta cca get gtg aat ccg ctg 1056 
Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu 
340 345 350 

gtg acg ccg cag aag gga age acc ctg gac aac age ctg cac aag gac 1104 
Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp 
355 360 365 

ctg ctg ggc gee ate tec ggc att get tct cca tat aca acc tca^ act 1152 
Leu Leu Gly Ala lie Ser Gly lie Ala Ser Pro Tyr Thr Thr Ser Thr 
370 375 380 

cca aac ate aac agt gtg aga aat get gat teg aga gga tct etc ata 1200 
Pro Asn lie Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu lie 
385 390 395 400 

age aca gat teg ggt aac age ctt cca gaa agg aat agt gag aag age 124 8 
Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser 
405 410 415 

aat tec ctg gat aag cac caa caa agt age aca ttg gga aat tec gtg 1296 
Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val 
420 425 430 



12 



1440 



1488 



gtt cgc tgt gat aaa ctt oar r*n ^ 

- a „ , ys L , u it; - « ; « E «. «, K 13J< 
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460 

tat tgg aac aag get tea ar= 

Tyr Trp Asn Lys Ala Ser Zl ??* ?" - 9tg gat fctt "t aca ata 

465 47Q lnr Ser Glu Leu Met Asp Phe Phe Thr lie 

475 480 
tct gaa gtc tgc ctg cac cag ttc caa t»n = +■ 

Ser Glu Val Cys Leu His J" "J *W aag cga tac ata 

485 Met ^ Arg Tyr lie 

yu 495 
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1584 



1632 



1680 



570 575 



X S H Phe' Tyl S 2 IS fjp Sis' G T ?< CCt CtC 1776 
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585 590 



1872 



1920 
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- G 9 iu a S S £ S £ Hi Hi T aT tta a " tcc tta •» 

610 yS Val Phe Thr Ala Leu Arg Ser Leu lie 

10 620 

Tyr Lys pJe Pro Ter xhr Pne xvr Gli! r? 9 T 9<=9 9aC at * tgt gcg 
625 63Q T V r Glu Gly Arg Ala Asp Met Cys Ala 

635 640 
get ctg tgt tac gag att etc 

Ala Leu Cys Tyr Glu lie Leu L y ? Cyl Cys Tsn Ser t" 9 f* 9 agC tC ° 1968 
645 ^„ Sn Ser L V S Le u Ser Ser 
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Phe Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val 



675 680 



685 



ate ata tct gtc age cag ctg ata gca gac gtt gtt ggc att ggg gaa 2112 
lie lie Ser Val Ser Gin Leu lie Ala Asp Val Val Gly lie Gly Glu 
690 695 700 

acc aga ttc cag cag tec ctg tec ate ate aac aac tgt gee aac agt 2160 
Thr Arg Phe Gin Gin Ser Leu Ser lie He Asn Asn Cys Ala Asn Ser 
705 710 ' ' 



715 720 



2208 



gac egg ctt att aag cac acc age ttc tec tct gat gtg aag gac tta 
Asp Arg Leu lie Lys His Thr Ser Phe Ser Ser Asp Val Lys Asp Leu 
725 730 735 

acc aaa agg ata cgc acg gtg eta atg gee acc gee cag atg aag gag 2256 
Thr Lys Arg lie Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu 
740 745 750 

cat gag aac gac cca gag atg ctg gtg gac etc cag tac age ctg gec 
His Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala 
755 760 



765 



795 800 



845 



cat ttc aac gag gat gtg ctg atg gag etc ctt gag cag tgc gca gat 
His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys Ala Asp 
850 855 860 

gga etc tgg aaa gee gag cgc tac gag etc ate gee gac ate tac aaa 
Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala Asp He Tyr Lys 
865 870 " 



875 880 



2304 



aaa tec tat gee age acg ccc gag etc agg aag acg tgg etc gac age 2352 
Lys Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Ser 
770 775 780 

atg gee agg ate cat gtc aaa aat ggc gat etc tea gag gca gca atg 2400 
Met Ala Arg lie His Val Lys Asn Gly Asp Leu Ser Glu Ala Ala Met 
785 790 



tgc tat gtc cac gta aca gee eta gtg gca gaa tat etc aca egg aaa 
Cys Tyr Val His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys 
805 810 " 815 

ggc gtg ttt aga caa gga tgc acc gec ttc agg gtc att acc cca aac 
Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He Thr Pro Asn 
820 825 830 

ate gac gag gag gee tec atg atg gaa gac gtg ggg atg cag gat gtc 254 4 
lie Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin Asp Val 
835 840 



2448 



2496 



2592 



2640 



ctt ate ate ccc att tat gag aag egg agg gat ttt gag agg ctg gee 2688 
Leu lie lie Pro He Tyr Glu Lys Arg Arg Asp Phe Glu Arg Leu Ala 
885 890 895 

cat ctg tat gac acg ctg cac egg gec tac age aaa gtg acc gag gtc 2736 
His Leu Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys Val Thr Glu Val 
900 905 J 9!o 

atg cac teg ggc cgc agg ctt ctg ggg acc tac ttc egg gta gec ttc 2784 
Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe Arg Val Ala Phe 



14 



915 



920 



925 



ttc ggg cag gga ttc ttt gaa gat gaa gat gga aag gag tat att tac 
Phe Gly Gin Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr lie Tyr 
930 935 940 



2832 



aag gaa ccc aaa etc aca ccg ctg teg gaa att tct cag aga etc ctt 
Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg Leu Leu 
945 950 955 960 



2880 



aaa ctg tac teg gat aaa ttt ggt tct gaa aat gtc aaa atg ata cag 
Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met lie Gin 
965 970 975 



2928 



gat tct ggc aag gtc aac cct aag gat ctg gat tct aag tat gca tac 
Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr 
980 ~ 985 ~ 990 



2976 



ate cag gtg act cac gtc ate ccc ttc ttt gac gaa aaa gag ttg caa 
He Gin Val Thr His Val He Pro Phe Phe Asp Glu Lys Glu Leu Gin 
995 1000 1005 



3024 



gaa agg aaa aca gag ttt gag aga tec cac aac ate cgc cgc ttc atg 
Glu Arg Lys Thr Glu Phe Glu Arg Ser His Asn He Arg Arg Phe Met 
1010 1015 1020 



3072 



ttt gag atg cca ttt acg cag ace ggg aag agg cag ggc ggg gtg gaa 
Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly Val Glu 
1025 1030 1035 1040 



3120 



gag cag tgc aaa egg cgc ace ate ctg aca gee ata cac tgc ttc cct 
Glu Gin Cys Lys Arg Arg Thr He Leu Thr Ala He His Cys Phe Pro 
1045 1050 1055 



3168 



tat gtg aag aag cgc ate cct gtc atg tac cag cac cac act gac ctg 
Tyr Val Lys Lys Arg He Pro Val Met Tyr Gin His His Thr Asp Leu 
1060 1065 1070 



3216 



aac ccc ate gag gtg gee att gac gag atg agt aag aag gtg gcg gag 
Asn Pro lie Glu Val Ala lie Asp Glu Met Ser Lys Lys Val Ala Glu 
1075 1080 1085 



3264 



etc egg cag ctg tgc tec teg gee gag gtg gac atg ate aaa ctg cag 
Leu Arg Gin Leu Cys Ser Ser Ala Glu Val Asp Met lie Lys Leu Gin 
1090 1095 1100 



3312 



etc aaa etc cag ggc age gtg agt gtt cag gtc aat get ggc cca eta 
Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly Pro Leu 
1105 1110 1115 1120 



3360 



gca tat gcg cga get ttc tta gat gat aca aac aca aag cga tat cct 
Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg Tyr Pro 
1125 1130 1135 



3408 



gac aat aaa gtg aag ctg ctt aag gaa gtt ttc agg caa ttt gtg gaa 
Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe Val Glu 
1140 " 1145 1150 



3456 



get tgc ggt caa gee tta gcg gta aac gaa cgt ctg att aaa gaa gac 
Ala Cys Gly Gin Ala Leu Ala Val Asn Glu Arg Leu lie Lys Glu Asp 
1155 1160 1165 



3504 



15 



cag etc gag tat cag gaa gaa atg aaa gec aac tac agg gaa atg gcg 3552 
Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu Met Ala 
1170 1175 1180 

aag gag ctt tct gaa ate atg cat gag cag ate tgc ccc ctg gag gag 3600 
Lys Glu Leu Ser Glu lie Met His Glu Gin lie Cys Pro Leu Glu Glu 
1185 1190 1195 1200 

aag acg age gtc tta ccg aat tec ctt cac ate ttc aac gee ate agt 364 8 
Lys Thr Ser Val Leu Pro Asn Ser Leu His lie Phe Asn Ala lie Ser 
1205 1210 1215 

ggg act cca aca age aca atg gtt cac ggg atg ace age teg tct teg 3696 
Gly Thr Pro Thr Ser Thr Met Val His Gly Met Thr Ser Ser Ser Ser 
1220 1225 1230 

gtc gtg tga 3705 
Val Val 



<210> 4 
<211> 1234 
<212> PRT 

<213> Homo sapiens 

<223> Human cadherin-like asymmetry protein 2B 
(CLASP-2B) 

<400> 4 

Ala Met Glu Gly His Val Met He Ala Phe Leu Pro Thr He Leu Asn 
15 10 15 

Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala Val 
20 25 30 

Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His Glu Glu 
35 40 45 

Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys Ala 
50 55 " 60 

Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu Thr 
65 70 75 80 

Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu Thr Ser 
85 90 95 

Asn Lys Leu Leu Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu He Lys 
100 105 110 

Ser Met Ala Gin His Leu He Glu Asn Ser Lys Val Lys Leu Leu Arg 
115 120 125 

Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val Val 
130 135 140 

Asn Met Leu Met Pro His He Thr Gin Lys Phe Gly Asp Asn Pro Glu 
145 150 155 160 

Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys 
165 170 175 
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Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin lie Asn Asn Tyr 
180 135 ~ 190 



lie Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys 
195 200 205 

Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr lie Pro Leu 
210 215 220 

Asn Leu Pro Met Pro Phe Gly Lys Gly Arg lie Gin Arg Tyr Gin Asp 
225 230 235 240 

Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe 
245 250 " " 255 

Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe 
260 265 ' 270 

Arg Glu Val Arg Leu lie Ala lie Ser Val Leu Lys Asn Leu Leu lie 
275 280 285 

Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg 
290 295 300 

lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu Asn Val 
305 310 315 320 

Gin Arg lie Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly 
325 330 335 

Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu 
340 345 350 

Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp 
355 360 365 

Leu Leu Gly Ala lie Ser Gly lie Ala Ser Pro Tyr Thr Thr Ser Thr 
370 375 380 

Pro Asn lie Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu lie 
385 390 395 400 

Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser 
405 410 415 

Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val 
420 425 430 

Val Arg Cys Asp Lys Leu Asp Gin Ser Glu lie Lys Ser Leu Leu Met 
435 440 445 

Cys Phe Leu Tyr lie Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr 
450 455 460 

Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr lie 
465 470 475 480 



Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr lie 
485 490 495 
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Ala Arg Asn 



Gin Thr Leu 
515 

Leu Gin Gin 
530 

Tyr Gly His 
545 

Asn lie Ala 



Phe Thr Leu 

Met Lys Lys 
595 

Ser Glu Thr 
610 

Tyr Lys Phe 
625 

Ala Leu Cys 

He Arg Thr 

Phe Asp Tyr 
675 

He He Ser 
690 

Thr Arg Phe 
705 

Asp Arg Leu 
Thr Lys Arg 



His Glu Asn 
755 

Lys Ser Tyr 
77 0 

Met Ala Arg 
785 



Gin Glu Gly Leu 
500 

Pro Val Ser Arg 



Leu Gly 
Ser Asp 



Ser Leu 
535 

Ala Asp 
550 



Thr Glu 
565 



Val Cys 
Lys Leu 
Val Phe Asp Val 



Ala Phe 
580 



Ala Leu 



Pro Ser 



Tyr Glu 
645 

Glu Ala 
660 



Lys Asn 
615 

Thr Phe 
630 

He Leu 



Ser Gin 



Thr Gly Lys Lys 
Val Ser 



Gin Gin 



He Lys 
725 

He Arg 
740 



Gin Leu 
695 

Ser Leu 
710 

His Thr 



Thr Val 



Asp Pro Glu Met 
Ala Ser 



lie His 



His Val 
805 



Thr Pro 
775 

Val Lys 
790 

Thr Ala 



Gly Pro He 
505 

Asn Arg Thr 
520 

Asp Asn Ser 



Val Leu His 



Leu Thr Ala 
570 

Leu Ala Asp 
585 

Tyr Leu Cys 
600 

Val Phe Thr 



Tyr Glu Gly 



Lys Cys Cys 
650 

Leu Leu Tyr 
665 

Ser Phe Val 
680 

He Ala Asp 



Ser He He 

Ser Phe Ser 
730 

Leu Met Ala 
745 

Leu Val Asp 
760 

Glu Leu Arg 
Asn Gly Asp 



Val His Asp Arg Lys Ser 
510 

Gly Met Met His Ala Arg 
525 



Leu Thr 
540 

Gin Ser 
555 

Leu Asp 
His Gly 



Phe Asn His Ser 



Leu Leu Glu Ala 
560 

Thr Leu Ser Leu 
575 

His Asn Pro Leu 
590 



Phe Leu Gin Lys His Gin 
605 



Ala Leu 
620 

Arg Ala 

635 



Arg Ser Leu He 



Asp Met Cys Ala 
640 



Asn Ser Lys Leu Ser Ser 
655 

Phe Leu Met Arg Asn Asn 
670 

Arg Thr His Leu Gin Val 
685 



Val Val 
700 

Asn Asn 
715 



Gly He Gly Glu 



Cys Ala Asn Ser 
720 



Ser Asp Val Lys Asp Leu 
735 

Thr Ala Gin Met Lys Glu 
750 

Leu Gin Tyr Ser Leu Ala 
765 



Lys Thr 
780 

Leu Ser 
795 



Trp Leu Asp Ser 



Glu Ala Ala Met 
800 



Leu Val Ala 
810 



Cys Tyr Val 
Gly Val Phe Arg Gin Gly Cys Thr Ala Phe 



Leu Thr Arg Lys 
815 



Glu Tyr 
Arg Val lie Thr Pro Asn 
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820 



825 



830 



He Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin Asp Val 
835 840 845 

His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys Ala Asp 
850 855 860 

Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu He Ala Asp He Tyr Lys 
865 870 875 * 880 

Leu He He Pro He Tyr Glu Lys Arg Arg Asp Phe Glu Arg Leu Ala 
885 890 895 

His Leu Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys Val Thr Glu Val 
900 905 910 

Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe Arg Val Ala Phe 
915 920 925 

Phe Gly Gin Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr He Tyr 
930 935 940 

Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu He Ser Gin Arg Leu Leu 
945 950 955 960 

Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met lie Gin 
965 970 975 

Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr 
980 985 ~ 990 

He Gin Val Thr His Val He Pro Phe Phe Asp Glu Lys Glu Leu Gin 
995 1000 1005 

Glu Arg Lys Thr Glu Phe Glu Arg Ser His Asn He Arg Arg Phe Met 
1010 1015 1020 

Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly Val Glu 
1025 1030 1035 1040 

Glu Gin Cys Lys Arg Arg Thr He Leu Thr Ala lie His Cys Phe Pro 
1045 1050 1055 

Tyr Val Lys Lys Arg He Pro Val Met Tyr Gin His His Thr Asp Leu 
1060 1065 1070 

Asn Pro He Glu Val Ala lie Asp Glu Met Ser Lys Lys Val Ala Glu 
1075 1080 1085 

Leu Arg Gin Leu Cys Ser Ser Ala Glu Val Asp Met lie Lys Leu Gin 
1090 1095 1100 

Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly Pro Leu 
1105 1110 1115 1120 

Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg Tyr Pro 
1125 1130 1135 

Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe Val Glu 
1140 1145 1150 
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Ala Cys Gly Gin Ala Leu Ala Val 
1155 1160 



Asn Glu Arg Leu lie 
1165 



Lys Glu Asp 



Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu Met Ala 
1170 1175 1180 

Lys Glu Leu Ser Glu lie Met His Glu Gin He Cys Pro Leu Glu Glu 
1185 1190 1195 1200 

Lys Thr Ser Val Leu Pro Asn Ser Leu His He Phe Asn Ala He Ser 
1205 1210 1215 

Gly Thr Pro Thr Ser Thr Met Val His Gly Met Thr Ser Ser Ser Ser 
1220 1225 1230 

Val Val 



<210> 5 

<211> 1250 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (2).. (784) 

<220> 

<223> Human cadherin-like asymmetry protein 2C 
(CLASP-2C) 

<400> 5 . 

g ttt aga caa gga tgc acc gcc ttc agg gtc att acc cca aac ate gac 49 
Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He Thr Pro Asn He Asp 
15 10 15 

gag gag gcc tec atg atg gaa gac gtg ggg atg cag gat gtc cat ttc 97 
Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin Asp Val His Phe 
20 25 30 

aac gag gat gtg ctg atg gag etc ctt gag cag tgc gca gat gga etc 145 
Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys Ala Asp Gly Leu 
35 40 45 

tgg aaa gcc gag cgc tac gag etc ate gcc gac ate tac aaa ctt ate 193 
Trp Lys Ala Glu Arg Tyr Glu Leu He Ala Asp He Tyr Lys Leu He 
50 55 60 

ate ccc att tat gag aag egg agg gat ttt gag agg ctg gcc cat ctg 241 
lie Pro lie Tyr Glu Lys Arg Arg Asp Phe Glu Arg Leu Ala His Leu 
65 70 75 80 

tat gac acg ctg cac egg gcc tac age aaa gtg acc gag gtc atg cac 289 
Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys Val Thr Glu Val Met His 
85 90 95 

teg ggc cgc agg ctt ctg ggg acc tac ttc egg gta gcc ttc ttc ggg 337 
Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe Arg Val Ala Phe Phe Gly 



20 



100 



105 



110 



cag gga ttc ttt gaa gat gaa gat gga aag gag tat att tac aag gaa 385 
Gin Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr lie Tyr Lys Glu 
115 120 125 

ccc aaa etc aca ccg ctg teg gaa att tct cag aga etc ctt aaa ctg 433 
Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg Leu Leu Lys Leu 
130 135 140 

tac teg gat aaa ttt ggt tct gaa aat gtc aaa atg aca cag gat tct 481 
Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met Thr Gin Asp Ser 
145 150 155 160 

ggc aag gtc aac cct aag gat ctg gat tct aag tat gca tac ate cag 529 
Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr lie Gin 
165 170 175 

gtg act cac gtc ate ccc ttc ttt gac gaa aaa gag ttg caa gaa agg 577 
Val Thr His Val lie Pro Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg 
180 185 190 " 

aaa aca gag ttt gag aga tec cac aac ate cgc cgc ttc atg ttt gag 625 
Lys Thr Glu Phe Glu Arg Ser His Asn lie Arg Arg Phe Met Phe Glu 
195 200 " 205 

atg cca ttt acg cag acc ggg aag agg cag ggc ggg gtg gaa gag cag 673 
Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly Val Glu Glu Gin 
210 215 220 

tgc aaa egg cgc acc ate ctg aca gec ata cac tgc ttc cct tat gtg 721 
Cys Lys Arg Arg Thr lie Leu Thr Ala lie His Cys Phe Pro Tyr Val 
225 ~ 230 235 ' 240 

aag aag cgc ate cct ttc atg tac cag cac cac act gac ctg aac ccc 769 
Lys Lys Arg lie Pro Phe Met Tyr Gin His His Thr Asp Leu Asn Pro 
245 250 255 

ate gag gtc cat tga cgagatgagt aagaaggtgg cggagctccg gcagctgtgc 824 
He Glu Val His 
260 

tcctcggccg aggtggacat gatcaaactg cagctcaaac tccagggcag cgtgagtgtt 884 
caggtcaatg ctggcccact ageatatgeg cgagctttct tagatgatac aaacacaaag 944 
cgatatcctg acaataaagt gaagctgett aaggaagttt tcaggcaatt tgtggaagct 1004 
tgcggtcaag ecttageggt aaacgaacgt ctgattaaag aagaccagct cgagtatcag 1064 
gaagaaatga aagecaacta cagggaaatg gegaaggage tttctgaaat catgeatgag 1124 
cagatctgcc ccctggagga gaagacgagc gtcttaccga attcccttca catcttcaac 1184 
gecatcagtg ggactccaac aagcacaatg gttcacggga tgaccagctc gtcttcggtc 1244 
gtgtga 1250 



<210> 6 
<211> 260 
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<212> PRT 

<213> Homo sapiens 

<223> Human cadherin-like asymmetry protein 2C 
(CLASP-2C) 

<400> 6 
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<210> 7 

<211> 5862 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (4602) 

<220> 

<223> Human cadherin-like asymmetry protein 2D 
(CLASP-2D) KIAA1058 

<400> 7 

gca tct gga aat ctt gac aaa aat gec aga ttt tct gec ate tac agg 

Ala Ser Gly Asn Leu Asp Lys Asn Ala Arg Phe Ser Ala lie Tyr Arg 

15 10 15 
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caa gac age aat aag eta tec aat gat gac atg etc aag tta ctt gca 96 
Gin Asp Ser Asn Lys Leu Ser Asn Asp Asp Met Leu Lys Leu Leu Ala 
20 25 30 

gac ttt egg aaa cct gag aag atg get aag etc cca gtg att tta ggc 144 
Asp Phe Arg Lys Pro Glu Lys Met Ala Lys Leu Pro Val lie Leu Gly 
35 40 45 

aat eta gac att aca att gat aat gtt tec tea gac ttc cct aat tat 192 
Asn Leu Asp lie Thr lie Asp Asn Val Ser Ser Asp Phe Pro Asn Tyr 
50 55 60 

gtt aat tea tea tac att ccc aca aaa caa ttt gaa ace tgc agt aaa 240 
Val Asn Ser Ser Tyr lie Pro Thr Lys Gin Phe Glu Thr Cys Ser Lys 
65 70 75 80 

act ccc ate acg ttt gaa gtg gag gaa ttt gtg ccc tgc ata cca aaa 288 
Thr Pro lie Thr Phe Glu Val Glu Glu Phe Val Pro Cys He Pro Lys 
85 90 95 

cac act cag cct tac ace ate tac ace aat cac ctt tac gtt tat cct 336 
His Thr Gin Pro Tyr Thr He Tyr Thr Asn His Leu Tyr Val Tyr Pro 
100 105 "* 110 

aag tac ttg aaa tac gac agt cag aag tct ttt gee aag get aga aat 384 
Lys Tyr Leu Lys Tyr Asp Ser Gin Lys Ser Phe Ala Lys Ala Arg Asn 
115 120 125 

att gcg att tgc att gaa ttc aaa gat tea gat gag gaa gac tct cag 432 
He Ala He Cys He Glu Phe Lys Asp Ser Asp Glu Glu Asp Ser Gin 
130 135 140 

ccc ctt aag tgc att tat ggc aga cct ggt ggg cca gtt ttc aca aga 480 
Pro Leu Lys Cys He Tyr Gly Arg Pro Gly Gly Pro Val Phe Thr Arg 
145 150 155 160 

age gee ttt get gca gtt tta cac cat cac caa aac cca gaa ttt tat 528 
Ser Ala Phe Ala Ala Val Leu His His His Gin Asn Pro Glu Phe Tyr 
165 170 175 

gat gag att aaa ata gag ttg ccc act cag ctg cat gaa aag cac cac 576 
Asp Glu He Lys He Glu Leu Pro Thr Gin Leu His Glu Lys His His 
180 185 190 

ctg ttg etc aca ttc ttc cat gtc age tgt gac aac tea agt aaa gga 624 
Leu Leu Leu Thr Phe Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly 
195 200 205 

age acg aag aag agg gat gtc gtt gaa ace caa gtt ggc tac tec tgg 672 
Ser Thr Lys Lys Arg Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp 
210 215 220 

ctt ccc etc ctg aaa gac gga agg gtg gtg aca age gag cag cac ate 720 
Leu Pro Leu Leu Lys Asp Gly Arg Val Val Thr Ser Glu Gin His He 
225 230 235 240 

ccg gtc teg gcg aac ctt cct teg ggc tat ctt ggc tac cag gag ctt 768 
Pro Val Ser Ala Asn Leu Pro Ser Gly Tyr Leu Gly Tyr Gin Glu Leu 
245 250 255 

ggg atg ggc agg cat tat ggt ccg gaa att aaa tgg gta gat gga ggc 816 



23 



Gly Met Gly Arg His Tyr Gly Pro Glu lie Lys Trp Val Asp Gly Gly 
260 265 " 270 

aag cca ctg ctg aaa att tec act cat ctg gtt tct aca gtg tat act 864 
Lys Pro Leu Leu Lys lie Ser Thr His Leu Val Ser Thr Val Tyr Thr 
275 280 285 

cag gat cag cat tta cat aat ttt ttc cag tac tgt cag aaa acc gaa 912 
Gin Asp Gin His Leu His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu 
290 295 300 

tct gga gec caa gec tta gga aac gaa ctt gta aag tac ctt aag agt 960 
Ser Gly Ala Gin Ala Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser 
305 310 315 320 

ctg cat gcg atg gaa ggc cac gtg atg ate gec ttc ttg ccc act ate 1008 
Leu His Ala Met Glu Gly His Val Met lie Ala Phe Leu Pro Thr He 
325 330 335 

eta aac cag ctg ttc cga gtc etc acc aga gee aca cag gaa gaa gtc 1056 
Leu Asn Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val 
340 345 350 

gcg gtt aac gtg act egg gtc att att cat gtg gtt gec cag tgc cat 1104 
Ala Val Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His 
355 360 365 

gag gaa gga ttg gag age cac ttg agg tea tat gtt aag tac gcg tat 1152 
Glu Glu Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr 
370 375 380 

aag get gag cca tat gtt gec tct gaa tac aag aca gtg cat gaa gaa 1200 
Lys Ala Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu 
385 390 395 400 

ctg acc aaa tec atg acc acg att etc aag cct tct gec gat ttc etc 1248 
Leu Thr Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu 
405 410 415 

acc age aac aaa eta ctg aag tac tea tgg ttt ttc ttt gat gta ctg 1296 
Thr Ser Asn Lys Leu Leu Lys Tyr Ser Trp Phe Phe Phe Asp Val Leu 
420 425 430 

ate aaa tct atg get cag cat ttg ata gag aac tec aaa gtt aag ttg 1344 
He Lys Ser Met Ala Gin His Leu He Glu Asn Ser Lys Val Lys Leu 
435 440 445 

ctg cga aac cag aga ttt cct gca tec tat cat cat gca gtg gaa acc 1392 
Leu Arg Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Val Glu Thr 
450 455 460 

gtt gta aat atg ctg atg cca cac ate act cag aag ttt cga gat aat 1440 
Val Val Asn Met Leu Met Pro His lie Thr Gin Lys Phe Arg Asp Asn 
465 470 475 480 

cca gag gca tct aag aac gcg aat cat age ctt get gtc ttc ate aag 1488 
Pro Glu Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe lie Lys 
485 490 495 

aga tgt ttc acc ttc atg gac agg ggc ttt gtc ttc aag cag ate aac 1536 
Arg Cys Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin lie Asn 
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500 



505 



510 



aac tac att age tgt ttt get cct gga gac cca aag ace etc ttt gaa 1584 
Asn Tyr lie Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu 
515 520 525 

tac aag ttt gaa ttt etc cgt gta gtg tgc aac cat gaa cat tat att 1632 
Tyr Lys Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr lie 
530 535 540 

ccg ttg aac tta cca atg cca ttt gga aaa ggc agg att caa aga tac 1680 
Pro Leu Asn Leu Pro Met Pro Phe Gly Lys Gly Arg lie Gin Arg Tyr 
545 550 555 560 

caa gac etc cag ctt gac tac tea tta aca gat gag ttc tgc aga aac 1728 
Gin Asp Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn 
565 570 575 

cac ttc ttg gtg gga ctg tta ctg agg gag gtg ggg aca gec etc cag 1776 
His Phe Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin 
580 585 " 590 

gag ttc egg gag gtc cgt ctg ate gee ate agt gtg etc aag aac ctg 1824 
Glu Phe Arg Glu Val Arg Leu lie Ala lie Ser Val Leu Lys Asn Leu 
595 600 605 

ctg ata aag cat tct ttt gat gac aga tat get tea agg age cat cag 1872 
Leu lie Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin 
610 615 620 

gca agg ata gee acc etc tac ctg cct ctg ttt ggt ctg ctg att gaa 1920 
Ala Arg lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu 
625 630 635 ^ 640 

aac gtc cag egg ate aat gtg agg gat gtg tea ccc ttc cct gtg aac 1968 
Asn Val Gin Arg lie Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn 
645 650 655 

gcg ggc atg act gtg aag gat gaa tec ctg get eta cca get gtg aat 2016 
Ala Gly Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn 
660 665 670 

ccg ctg gtg acg ccg cag aag gga age acc ctg gac aac age ctg cac 2064 
Pro Leu Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His 
675 680 685 

aag gac ctg ctg ggc gee ate tec ggc att get tct cca tat aca acc 2112 
Lys Asp Leu Leu Gly Ala lie Ser Gly lie Ala Ser Pro Tyr Thr Thr 
690 695 700 

tea act cca aac ate aac agt gtg aga aat get gat teg aga gga tct 2160 
Ser Thr Pro Asn lie Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser 
705 710 715 720 

etc ata age aca gat teg ggt aac age ctt cca gaa agg aat agt gag 2208 
Leu lie Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu 
725 730 735 

aag age aat tec ctg gat aag cac caa caa agt age aca ttg gga aat 2256 
Lys Ser Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn 
740 745 - 750 
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tec gtg gtt cgc tgt gat aaa ctt gac cag tct gag att aag age eta 2304 
Ser Val Val Arg Cys Asp Lys Leu Asp Gin Ser Glu lie Lys Ser Leu 
755 ~ ~ 760 765 

ctg atg tgt ttc etc tac ate tta aag age atg tct gat gat get ttg 2352 
Leu Met Cys Phe Leu Tyr lie Leu Lys Ser Met Ser Asp Asp Ala Leu 
770 775 780 

ttt aca tat tgg aac aag get tea aca tct gaa ctt atg gat ttt ttt 2400 
Phe Thr Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe 
785 790 795 800 

aca ata tct gaa gtc tgc ctg cac cag ttc cag tac atg ggg aag cga 2448 
Thr He Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg 
805 810 815 

tac ata gec aga aca gga atg atg cat gec aga ttg cag cag ctg ggc 2496 
Tyr He Ala Arg Thr Gly Met Met His Ala Arg Leu Gin Gin Leu Gly 
820 825 830 

age ctg gat aac tct etc act ttt aac cac age tat ggc cac teg gac 254 4 
Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr Gly His Ser Asp 
835 840 845 

gca gat gtt ctg cac cag tea tta ctt gaa gec aac att get act gag 2592 
Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn He Ala Thr Glu 
850 855 860 

gtt tgc ctg aca get ctg gac acg ctt tct eta ttt aca ttg gcg ttt 2640 
Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala Phe 
865 870 875 880 

aag aac cag etc ctg gee gac cat gga cat aat cct etc atg aaa aaa 2688 
Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met Lys Lys 
885 890 895 

gtt ttt gat gtc tac ctg tgt ttt ctt caa aaa cat cag tct gaa acg 2736 
Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys His Gin Ser Glu Thr 
900 905 910 

get tta aaa aat gtc ttc act gec tta agg tec tta att tat aag ttt 2784 
Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser Leu He Tyr Lys Phe 
915 920 925 

ccc tea aca ttc tat gaa ggg aga gcg gac atg tgt gcg get ctg tgt 2832 
Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met Cys Ala Ala Leu Cys 
930 ^ 935 940 

tac gag att etc aag tgc tgt aac tec aag ctg age tec ate agg acg 2880 
Tyr Glu lie Leu Lys Cys Cys Asn Ser Lys Leu Ser Ser He Arg Thr 
945 950 955 960 

gag gec tec cag ctg etc tac ttc ctg atg agg aac aac ttt gat tac 2928 
Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp Tyr 
965 * 970 975 

act gga aag aag tec ttt gtc egg aca cat ttg caa gtc ate ata tct 2976 
Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val He lie Ser 
980 985 990 
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gtc age cag ctg ata gca gac gtt gtt ggc att ggg gga acc aga ttc 3024 
Val Ser Gin Leu lie Ala Asp Val Val Gly He Gly Gly Thr Arg Phe 
995 1000 1005 

cag cag tec ctg tec ate ate aac aac tgt gee aac agt gac egg ctt 3072 
Gin Gin Ser Leu Ser He He Asn Asn Cys Ala Asn Ser Asp Arg Leu 
1010 1015 ^ 1020 

att aag cac acc age ttc tec tct gat gtg aag gac tta acc aaa agg 3120 
He Lys His Thr Ser Phe Ser Ser Asp Val Lys Asp Leu Thr Lys Arg 
1025 1030 ~ 1035 ~ 1040 

ata cgc acg gtg eta atg gee acc gee cag atg aag gag cat gag aac 3168 
He Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Asn 
1045 1050 1055 

gac cca gag atg ctg gtg gac etc cag tac age ctg gee aaa tec tat 3216 
Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr 
1060 1065 1070 . 

gee age acg ccc gag etc agg aag acg tgg etc gac age atg gee agg 32 64 
Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Ser Met Ala Arg 
1075 1080 1085 

ate cat gtc aaa aat ggc gat etc tea gag gca gca atg tgc tat gtc 3312 
lie His Val Lys Asn Gly Asp Leu Ser Glu Ala Ala Met Cys Tyr Val 
1090 1095 1100 

cac gta aca gee eta gtg gca gaa tat etc aca egg aaa gaa gca gtc 3360 
His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys Glu Ala Val 
1105 1110 1115 1120 

cag tgg gag ccg ccc ctt etc ccc cac age cat age gee tgc ctg agg 3408 
Gin Trp Glu Pro Pro Leu Leu Pro His Ser His Ser Ala Cys Leu Arg 
1125 1130 1135 

agg age egg gga ggc gtg ttt aga caa gga tgc acc gee ttc agg gtc 3456 
Arg Ser Arg Gly Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val 
1140 1145 1150 

att acc cca aac ate gac gag gag gee tec atg atg gaa gac gtg ggg 3504 
He Thr Pro Asn He Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly 
1155 1160 1165 

atg cag gat gtc cat ttc aac gag gat gtg ctg atg gag etc ctt gag 3552 
Met Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu 
1170 1175 1180 

cag tgc gca gat gga etc tgg aaa gee gag cgc tac gag etc att gee 3600 
Gin Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala 
1185 1190 1195 1200 

gac ate tac aaa ctt ate ate ccc att tat gag aag egg agg gat ttt 3648 
Asp He Tyr Lys Leu He He Pro He Tyr Glu Lys Arg Arg Asp Phe 
1205 1210 1215 

gag agg ctg gee cat ctg tat gac acg ctg cac egg gee tac age aaa 3696 
Glu Arg Leu Ala His Leu Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys 
1220 1225 1230 

gtg acc gag gtc atg cac teg ggc cgc agg ctt ctg ggg acc tac ttc 3744 
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Val Thr Glu Val Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe 
1235 1240 1245 



4128 



egg gta gec ttc ttc ggg cag gca gcg caa tac cag ttt aca gac agt 3792 
Arg Val Ala Phe Phe Gly Gin Ala Ala Gin Tyr Gin Phe Thr Asp Ser 
1250 1255 1260 

gaa aca gat gtg gag gga ttc ttt gaa gat gaa gat gga aag gag tat 3840 
Glu Thr Asp Val Glu Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr 
1265 1270 1275 1280 

att tac aag gaa ccc aaa etc aca ccg ctg teg gaa att tct cag aga 3888 
lie Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg 
1285 ~ 1290 1295 

etc ctt aaa ctg tac teg gat aaa ttt ggt tct gaa aat gtc aaa atg 3936 
Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met 
1300 ^ 1305 1310 

ata cag gat tct ggc aag gtc aac cct aag gat ctg gat tct aag tat 3984 
lie Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr 
1315 " 1320 1325 

gee tac ate cag gtg act cac gtc ate ccc ttc ttt gac gaa aaa gag 4032 
Ala Tyr He Gin Val Thr His Val He Pro Phe Phe Asp Glu Lys Glu 
1330 1335 1340 

ttg caa gaa agg aaa aca gag ttt gag aga tec cac aac ate cgc cgc 4080 
Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg Ser His Asn He Arg Arg 
1345 1350 1355 1360 

ttc atg ttt gag atg cca ttt acg cag ace ggg aag agg cag ggc ggg 
Phe Met Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly 
1365 1370 1375 

gtg gaa gag cag tgc aaa egg cgc ace ate ctg aca gee ata cac tgc 4176 
Val Glu Glu Gin Cys Lys Arg Arg Thr He Leu Thr Ala He His Cys 
1380 1385 1390 

ttc cct tat gtg aag aag cgc ate cct gtc atg tac cag cac cac act 4224 
Phe Pro Tyr Val Lys Lys Arg He Pro Val Met Tyr Gin His His Thr 
1395 1400 1405 

gac ctg aac ccc ate gag gtg gee att gac gag atg agt aag aag gtg 4272 
Asp Leu Asn Pro He Glu Val Ala He Asp Glu Met Ser Lys Lys Val 
1410 1415 1420 

gcg gag etc egg cag ctg tgc tec teg gee gag gtg gac atg ate aaa 4320 
Ala Glu Leu Arg Gin Leu Cys Ser Ser Ala Glu Val Asp Met He Lys 
1425 " 1430 " 1435 1440 

ctg cag etc aaa etc cag ggc age gtg agt gtt cag gtc aat get ggc 4368 
Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly 
1445 1450 1455 

cca eta gca tat gcg cga get ttc tta gat gat aca aac aca aag cga 4416 
Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg 
1460 1465 1470 

tat cct gac aat aaa gtg aag ctg ctt aag gaa gtt ttc agg caa ttt 44 64 
Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe 
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1475 1480 1485 

gtg gaa get tgc ggt caa gec tta gcg gta aac gaa cgt ctg att aaa 4512 
Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu Arg Leu lie Lys 
1490 1495 1500 

gaa gac cag etc gag tat cag gaa gaa atg aaa gee aac tac agg gaa 4560 
Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu 
1505 1510 1515 1520 



atg gcg aag gag ctt tct gaa ate atg cat gag cag ctg gga 4 602 

Met Ala Lys Glu Leu Ser Glu He Met His Glu Gin Leu Gly 





1525 




1530 








tgatctgccc 


cctggaggag 


aagacgagcg 


tcttaccgaa 


ttcccttcac 


atcttcaacg 


4662 


ccatcagtgg 


gactccaaca 


agcacaatgg 


ttcaegggat 


gaccagctcg 


tetteggteg 


4722 


tgtgattaca 


tctcatggcc 


cgtgtgtggg 


gaettgettt 


gtcatttgea 


aactcaggat 


4782 


gctttccaaa 


gccaatcact 


ggggagaccg 


agcacaggga 


ggaccagggg 


aaggggagag 


4842 


aaaggaaata 


aagaacaacg 


ttatttctta 


acagactttc 


tataggagtt 


gtaagaaggt 


4902 


gcacatattt 


ttttaaatct 


cactggcaat 


attcaaagtt 


ttcattgtgt 


cttaacaaag 


4962 


gtgtggtaga 


cactcttgag 


ctggacttag 


attttattct 


tecttgeaga 


gtagtgttag 


5022 


aatagatggc 


ctacagaaaa 


aaaaggttct 


gggatctaca 


tggcagggag 


ggctgcactg 


5082 


acattgatgc 


ctgggggacc 


ttttgecteg 


aggctgagct 


ggaaaatctt 


gaaaatattt 


5142 


tttttttcct 


gtggcacatt 


caggttgaat 


acaagaacta 


tttttgtgac 


tagtttttga 


5202 


tgacctaagg 


gaactgacca 


ttgtaatttt 


tgtaccagtg 


aaccaggaga 


tttagtgctt 


5262 
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aactagtcaa 


gcagtttaga 


accaaaggcc 


tatattaata 


accgcaacta 


tgctgaaaag 


5382 


tacaaagtag 


tacagtatat 


tgttatgtac 


atatcattgt 


taatacagtc 


ctggcattct 


5442 


gtacatatat 


gtattacatt 


tctacatttt 


taatactcac 


atgggcttat 


gcattaagtt 


5502 


taattgtgat 


aaatttgtgc 


tgttccagta 


tatgeaatae 


actttaatgt 


tttattcttg 


5562 


tacataaaaa 


tgtgcaatat 


ggagatgtat 


acagtcttta 


ctatattagg 


tttataaaca 


5622 


gttttaagaa 


tttcatcctt 


ttgccaaaat 


ggtggagtat 


gtaattggta 


aatcataaat 


5682 


cctgtggtga 


atggtggtgt 


actttaaagc 


tgtcaccatg 


ttatattttc 


ttttaagaca 


5742 


ttaatttagt 


aattttatat 


ttgggaaaat 


aaaggttttt 


aattttattt 


aactggaatc 


5802 


actgccctgc 


tgtaattaaa 


cattctgtac 


cacatctgta 


ttaaaaagac 


attgetgace 


5862 



<210> 8 
<211> 1534 
<212> PRT 

<213> Homo sapiens 
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<223> Human cadherin-like asymmetry protein 2D 
(CLASP-2D) KIAA1058 



<400> 8 

Ala Ser Gly Asn Leu Asp Lys Asn Ala Arg Phe Ser Ala lie Tyr Arg 
15 10 15 

Gin Asp Ser Asn Lys Leu Ser Asn Asp Asp Met Leu Lys Leu Leu Ala 
20 25 " 30 

Asp Phe Arg Lys Pro Glu Lys Met Ala Lys Leu Pro Val lie Leu Gly 
35 40 45 

Asn Leu Asp lie Thr lie Asp Asn Val Ser Ser Asp Phe Pro Asn Tyr 
50 55 60 

Val Asn Ser Ser Tyr He Pro Thr Lys Gin Phe Glu Thr Cys Ser Lys 
65 70 75 80 

Thr Pro He Thr Phe Glu Val Glu Glu Phe Val Pro Cys He Pro Lys 
85 90 1 95 

His Thr Gin Pro Tyr Thr He Tyr Thr Asn His Leu Tyr Val Tyr Pro 
100 105 ^ 110 

Lys Tyr Leu Lys Tyr Asp Ser Gin Lys Ser Phe Ala Lys Ala Arg Asn 
115 120 125 

lie Ala He Cys He Glu Phe Lys Asp Ser Asp Glu Glu Asp Ser Gin 
130 135 140 

Pro Leu Lys Cys He Tyr Gly Arg Pro Gly Gly Pro Val Phe Thr Arg 
145 150 155 160 

Ser Ala Phe Ala Ala Val Leu His His His Gin Asn Pro Glu Phe Tyr 
165 170 175 

Asp Glu lie Lys He Glu Leu Pro Thr Gin Leu His Glu Lys His His 
180 185 190 

Leu Leu Leu Thr Phe Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly 
195 200 205 

Ser Thr Lys Lys Arg Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp 
210 215 220 

Leu Pro Leu Leu Lys Asp Gly Arg Val Val Thr Ser Glu Gin His He 
225 230 235 240 

Pro Val Ser Ala Asn Leu Pro Ser Gly Tyr Leu Gly Tyr Gin Glu Leu 
245 250 ~ 255 

Gly Met Gly Arg His Tyr Gly Pro Glu lie Lys Trp Val Asp Gly Gly 
260 265 270 

Lys Pro Leu Leu Lys He Ser Thr His Leu Val Ser Thr Val Tyr Thr 
275 280 285 



Gin Asp Gin His Leu His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu 
290 295 4 300 
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Ser Gly Ala Gin Ala Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser 
305 310 315 " 320 

Leu His Ala Met Glu Gly His Val Met lie Ala Phe Leu Pro Thr lie 
325 330 335 

Leu Asn Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val 
340 345 350 

Ala Val Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His 
355 360 365 

Glu Glu Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr 
370 375 " " 380 

Lys Ala Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu 
385 390 395 400 

Leu Thr Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu 
405 410 415 

Thr Ser Asn Lys Leu Leu Lys Tyr Ser Trp Phe Phe Phe Asp Val Leu 
420 425 430 

He Lys Ser Met Ala Gin His Leu He Glu Asn Ser Lys Val Lys Leu 
435 440 445 

Leu Arg Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Val Glu Thr 
450 455 460 

Val Val Asn Met Leu Met Pro His He Thr Gin Lys Phe Arg Asp Asn 
465 470 475 ~ 480 

Pro Glu Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe lie Lys 
485 490 495 

Arg Cys Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin He Asn 
500 505 510 

Asn Tyr He Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu 
515 520 525 

Tyr Lys Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He 
530 535 540 

Pro Leu Asn Leu Pro Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr 
545 550 ~ 555 560 

Gin Asp Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn 
565 570 " " 575 

His Phe Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin 
580 585 590 

Glu Phe Arg Glu Val Arg Leu He Ala He Ser Val Leu Lys Asn Leu 
595 600 605 

Leu lie Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin 
610 615 620 



Ala Arg lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu 
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625 



630 



635 



640 



Asn Val Gin Arg He Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn 
645 650 655 

Ala Gly Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn 
660 665 670 

Pro Leu Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His 
675 680 685 

Lys Asp Leu Leu Gly Ala He Ser Gly He Ala Ser Pro Tyr Thr Thr 
690 695 700 

Ser Thr Pro Asn He Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser 
705 710 715 720 

Leu lie Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu 
725 730 ~ 735 

Lys Ser Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn 
740 745 750 

Ser Val Val Arg Cys Asp Lys Leu Asp Gin Ser Glu He Lys Ser Leu 
755 760 765 

Leu Met Cys Phe Leu Tyr He Leu Lys Ser Met Ser Asp Asp Ala Leu 
770 775 780 

Phe Thr Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe 
785 790 795 800 

Thr lie Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg 
805 810 815 

Tyr lie Ala Arg Thr Gly Met Met His Ala Arg Leu Gin Gin Leu Gly 
820 825 830 

Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr Gly His Ser Asp 
835 840 845 

Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn lie Ala Thr Glu 
850 855 860 

Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala Phe 
865 870 875 880 

Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met Lys Lys 
885 890 895 

Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys His Gin Ser Glu Thr 
900 905 ~ 910 

Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser Leu lie Tyr Lys Phe 
915 920 925 

Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met Cys Ala Ala Leu Cys 
930 935 940 

Tyr Glu lie Leu Lys Cys Cys Asn Ser Lys Leu Ser Ser lie Arg Thr 
945 950 955 960 
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Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp Tyr 
965 970 975 



Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val He He Ser 
980 985 990 

Val Ser Gin Leu He Ala Asp Val Val Gly He Gly Gly Thr Arg Phe 
995 1000 1005 

Gin Gin Ser Leu Ser He lie Asn Asn Cys Ala Asn Ser Asp Arg Leu 
1010 1015 1020 

He Lys His Thr Ser Phe Ser Ser Asp Val Lys Asp Leu Thr Lys Arg 
1025 1030 1035 1040 

lie Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Asn 
1045 1050 1055 

Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr 
1060 1065 • 1070 

Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Ser Met Ala Arg 
1075 1080 1085 

lie His Val Lys Asn Gly Asp Leu Ser Glu Ala Ala Met Cys Tyr Val 
1090 1095 1100 

His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys Glu Ala Val 
1105 1110 1115 1120 

Gin Trp Glu Pro Pro Leu Leu Pro His Ser His Ser Ala Cys Leu Arg 
1125 1130 1135 

Arg Ser Arg Gly Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val 
1140 1145 1150 

He Thr Pro Asn lie Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly 
1155 " 1160 1165 

Met Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu 
1170 1175 1180 

Gin Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala 
1185 1190 1195 1200 

Asp lie Tyr Lys Leu He lie Pro lie Tyr Glu Lys Arg Arg Asp Phe 
1205 1210 1215 

Glu Arg Leu Ala His Leu Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys 
1220 1225 1230 

Val Thr Glu Val Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe 
1235 1240 1245 

Arg Val Ala Phe Phe Gly Gin Ala Ala Gin Tyr Gin Phe Thr Asp Ser 
1250 1255 1260 

Glu Thr Asp Val Glu Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr 
1265 1270 1275 1280 
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lie Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu He Ser Gin Arg 
1285 1290 1295 



Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met 
1300 1305 1310 

He Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr 
1315 1320 1325 

Ala Tyr He Gin Val Thr His Val He Pro Phe Phe Asp Glu Lys Glu 
1330 1335 1340 

Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg Ser His Asn He Arg Arg 
1345 1350 1355 1360 

Phe Met Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly 
1365 1370 1375 

Val Glu Glu Gin Cys Lys Arg Arg Thr He Leu Thr Ala He His Cys 
1380 1385 1390 

Phe Pro Tyr Val Lys Lys Arg lie Pro Val Met Tyr Gin His His Thr 
1395 1400 " 1405 

Asp Leu Asn Pro He Glu Val Ala lie Asp Glu Met Ser Lys Lys Val 
1410 1415 1420 

Ala Glu Leu Arg Gin Leu Cys Ser Ser Ala Glu Val Asp Met lie Lys 
1425 1430 1435 1440 

Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly 
1445 1450 1455 

Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg 
1460 1465 1470 

Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe 
1475 1480 1485 

Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu Arg Leu lie Lys 
1490 14-95 1500 

Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu 
1505 1510 1515 1520 

Met Ala Lys Glu Leu Ser Glu lie Met His Glu Gin Leu Gly 
1525 1530 
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2E) 
<400> 9 

gcg atg gaa ggc cac gtg atg ate gec ttc ttg ccc act ate eta aac 48 
Ala Met Glu Gly His Val Met lie Ala Phe Leu Pro Thr He Leu Asn 
1 5 10 15 

cag ctg ttc cga gtc etc ace aga gee aca cag gaa gaa gtc gcg gtt 96 
Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala Val 
20 25 30 

aac gtg act egg gtc att att cat gtg gtt gee cag tgc cat gag gaa 144 
Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His Glu Glu 
35 40 45 

gga ttg gag age cac ttg agg tea tat gtt aag tac gcg tat aag get 192 
Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys Ala 
50 55 60 

gag cca tat gtt gee tct gaa tac aag aca gtg cat gaa gaa ctg ace 240 
Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu Thr 
6 5 70 75 80 

aaa tec atg ace acg att etc aag cct tct gee gat ttc etc ace age 288 
Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu Thr Ser 
85 90 95 

aac aaa eta ctg agg tac tea tgg ttt ttc ttt gat gta ctg ate aaa 336 
Asn Lys Leu Leu Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu He Lys 
100 105 HO 

tct atg get cag cat ttg ata gag aac tec aaa gtt aag ttg ctg cga 384 
Ser Met Ala Gin His Leu He Glu Asn Ser Lys Val Lys Leu Leu Arg 
115 120 125 

aac cag aga ttt cct gca tec tat cat cat gca gcg gaa ace gtt gta 432 
Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val Val 
130 135 140 

aat atg ctg atg cca cac ate act cag aag ttt gga gat aat cca gag 480 
Asn Met Leu Met Pro His lie Thr Gin Lys Phe Gly Asp Asn Pro Glu 
145 150 155 ' ' 160 

gca tct aag aac gcg aat cat age ctt get gtc ttc ate aag aga tgt 528 
Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys 
165 170 175 

ttc ace ttc atg gac agg ggc ttt gtc ttc aag cag ate aac aac tac 576 
Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin He Asn Asn Tyr 
180 185 190 

att age tgt ttt get cct gga gac cca aag ace etc ttt gaa tac aag 624 
He Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys 
195 200 205 

ttt gaa ttt etc cgt gta gtg tgc aac cat gaa cat tat att ccg ttg 672 
Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He Pro Leu 
210 215 220 

aac tta cca atg cca ttt gga aaa ggc agg att caa aga tac caa gac 720 
Asn Leu Pro Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr Gin Asp 



35 



225 



230 



235 



240 



etc cag ctt gac tac tea tta aca gat gag ttc tgc aga aac cac ttc 768 
Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe 
245 250 A ~ 255 

ttg gtg gga ctg tta ctg agg gag gtg ggg aca gee etc cag gag ttc 816 
Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe 
260 265 270 

egg gag gtc cgt ctg ate gee ate agt gtg etc aag aac ctg ctg ata 864 
Arg Glu Val Arg Leu He Ala He Ser Val Leu Lys Asn Leu Leu He 
275 280 285 

aag cat tct ttt gat gac aga tat get tea agg age cat cag gca agg 912 
Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg 
290 295 300 

ata gee acc etc tac ctg cct ctg ttt ggt ctg ctg att gaa aac gtc 960 
He Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu He Glu Asn Val 
305 310 315 320 

cag egg ate aat gtg agg gat gtg tea ccc ttc cct gtg aac gcg ggc 1008 
Gin Arg He Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly 
325 330 335 

atg acc gtg aag gat gaa tec ctg get eta cca get gtg aat ccg ctg 1056 
Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu 
340 345 350 

gtg acg ccg cag aag gga age acc ctg gac aac age ctg cac aag gac 1104 
Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp 
355 360 365 

ctg ctg ggc gee ate tec ggc att get tct cca tat aca acc tea act 1152 
Leu Leu Gly Ala He Ser Gly He Ala Ser Pro Tyr Thr Thr Ser Thr 
370 375 380 

cca aac ate aac agt gtg aga aat get gat teg aga gga tct etc ata 1200 
Pro Asn He Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu lie 
385 390 395 ' 400 

age aca gat teg ggt aac age ctt cca gaa agg aat agt gag aag age 1248 
Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser 
405 410 415 

aat tec ctg gat aag cac caa caa agt age aca ttg gga aat tec gtg 1296 
Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val 
420 425 430 

gtt cgc tgt gat aaa ctt gac cag tct gag att aag age eta ctg atg 1344 
Val Arg Cys Asp Lys Leu Asp Gin Ser Glu He Lys Ser Leu Leu Met 
435 440 445 

tgt ttc etc tac ate tta aag age atg tct gat gat get ttg ttt aca 1392 
Cys Phe Leu Tyr He Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr 
450 455 460 

tat tgg aac aag get tea aca tct gaa ctt atg gat ttt ttt aca ata 1440 
Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr lie 
4 ^5 470 475 480 
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tct gaa gtc tgc ctg cac cag ttc cag tac atg ggg aag cga tac ata 14 88 
Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr lie 
485 490 495 

gcc agg aac cag gag ggg ttg gga ccc ata gtt cat gat cga aag tct 1536 
Ala Arg Asn Gin Glu Gly Leu Gly Pro lie Val His Asp Arg Lys Ser 
500 505 510 

cag aca ttg cct gtt tec cgt aac aga aca gga atg atg cat gcc aga 1584 
Gin Thr Leu Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala Arg 
515 520 525 

ttg cag cag ctg ggc age ctg gat aac tct etc act ttt aac cac age 1632 
Leu Gin Gin Leu Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser 
530 535 540 

tat ggc cac teg gac gca gat gtt ctg cac cag tea tta ctt gaa gcc 1680 
Tyr Gly His Ser Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala 
545 550 555 560 

aac att get act gag gtt tgc ctg aca get ctg gac acg ctt tct eta 1728 
Asn lie Ala Thr Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu 
565 570 575 

ttt aca ttg gcg ttt aag aac cag etc ctg gcc gac cat gga cat aat 1776 
Phe Thr Leu Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His Asn 
580 585 590 

cct etc atg aaa aaa gtt ttt gat gtc tac ctg tgt ttt ctt caa aaa 1824 
Pro Leu Met Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys 
595 600 605 

cat cag tct gaa acg get tta aaa aat gtc ttc act gcc tta agg tec 1872 
His Gin Ser Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser 
610 615 620 

tta att tat aag ttt ccc tea aca ttc tat gaa ggg aga gcg gac atg 1920 
Leu lie Tyr Lys Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met 
625 630 635 640 

tgt gcg get ctg tgt tac gag att etc aag tgc tgt aac tec aag ctg 1968 
Cys Ala Ala Leu Cys Tyr Glu lie Leu Lys Cys Cys Asn Ser Lys Leu 
645 650 655 

age tec ate agg acg gag gcc tec cag ctg etc tac ttc ctg atg agg 2016 
Ser Ser lie Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg 
660 665 670 

aac aac ttt gat tac act gga aag aag tec ttt gtc egg aca cat ttg 2064 
Asn Asn Phe Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu 
675 680 685 

caa gtc ate ata tct gtc age cag ctg ata gca gac gtt gtt ggc att 2112 
Gin Val lie He Ser Val Ser Gin Leu He Ala Asp Val Val Gly He 
690 695 700 

ggg gaa ace aga ttc cag cag tec ctg tec ate ate aac aac tgt gcc 2160 
Gly Glu Thr Arg Phe Gin Gin Ser Leu Ser He He Asn Asn Cys Ala 
705 710 715 720 
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aac agt gac egg ctt att aag cac acc age ttc tec tct gat gtg aag 2208 
Asn Ser Asp Arg Leu lie Lys His Thr Ser Phe Ser Ser Asp Val Lys 
725 730 735 

gac tta acc aaa agg ata cgc acg gtg eta atg gec acc gec cag atg 2256 
Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met Ala Thr Ala Gin Met 
740 745 750 

aag gag cat gag aac gac cca gag atg ctg gtg gac etc cag tac age 2304 
Lys Glu His Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser 
755 760 " 765 

ctg gec aaa tec tat gec age acg ccc gag etc agg aag acg tgg etc 2352 
Leu Ala Lys Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu 
770 775 780 

gac age atg gec agg ate cat gtc aaa aat ggc gat etc tea gag gca 2400 
Asp Ser Met Ala Arg lie His Val Lys Asn Gly Asp Leu Ser Glu Ala 
785 790 795 800 

gca atg tgc tat gtc cac gta aca gee eta gtg gca gaa tat etc aca 2448 
Ala Met Cys Tyr Val His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr 
805 810 815 

egg aaa ggc gtg ttt aga caa gga tgc acc gee ttc agg gtc att acc 24 96 
Arg Lys Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He Thr 
820 825 830 

cca aac ate gac gag gag gec tec atg atg gaa gac gtg ggg aaa gec 2544 
Pro Asn He Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Lys Ala 
835 840 845 

gag cgc tac gag etc ate gec gac ate tac aaa ctt ate ate ccc att 2592 
Glu Arg Tyr Glu Leu He Ala Asp He Tyr Lys Leu lie He Pro He 
850 855 860 

tat gag aag egg agg gat ttt gag agg ctg gee cat ctg tat gac acg 2640 
Tyr Glu Lys Arg Arg Asp Phe Glu Arg Leu Ala His Leu Tyr Asp Thr 
865 870 . 875 880 

ctg cac egg gec tac age aaa gtg acc gag gtc atg cac teg ggc cgc . 2688 
Leu His Arg Ala Tyr Ser Lys Val Thr Glu Val Met His Ser Gly Arg 
885 890 895 

agg ctt ctg ggg acc tac ttc egg gta gee ttc ttc ggg cag gga ttc 2736 
Arg Leu Leu Gly Thr Tyr Phe Arg Val Ala Phe Phe Gly Gin Gly Phe 
900 905. 910 

ttt gaa gat gaa gat gga aag gag tat att tac aag gaa ccc aaa etc 2784 
Phe Glu Asp Glu Asp Gly Lys Glu Tyr He Tyr Lys Glu Pro Lys Leu 
915 920 925 

aca ccg ctg teg gaa att tct cag aga etc ctt aaa ctg tac teg gat 2832 
Thr Pro Leu Ser Glu He Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp 
930 935 940 

aaa ttt ggt tct gaa aat gtc aaa atg ata cag gat tct ggc aag gtc 2880 
Lys Phe Gly Ser Glu Asn Val Lys Met He Gin Asp Ser Gly Lys Val 
945 950 955 960 

aac cct aag gat ctg gat tct aag tat gca tac ate cag gtg act cac 2928 
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Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr lie Gin Val Thr His 
965 970 ' 975 



gtc ate ccc ttc ttt gac gaa aaa gag ttg caa gaa agg aaa aca gag 2976 

Val He Pro Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu 

980 985 990 

ttt gag aga tec cac aac ate cgc cgc ttc atg ttt gag atg cca ttt 3024 

Phe Glu Arg Ser His Asn He Arg Arg Phe Met Phe Glu Met Pro Phe 

995 1000 1005 

acg cag acc ggg aag agg cag ggc ggg gtg gaa gag cag tgc aaa egg 3072 

Thr Gin Thr Gly Lys Arg Gin Gly Gly Val Glu Glu Gin Cys Lys Arg 
1010 1015 1020 

cgc acc ate ctg aca gec ata cac tgc ttc cct tat gtg aag aag cgc 3120 

Arg Thr He Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg 
1025 1030 1035 1040 

ate cct gtc atg tac cag cac cac act gac ctg aac ccc ate gag gtg 3168 

He Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val 
1045 1050 1055 

gee att gac gag atg agt aag aag gtg gcg gag etc egg cag ctg tgc 3216 

Ala lie Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg Gin Leu Cys 

1060 ~ 1065 1070 

tec teg gee gag gtg gac atg ate aaa ctg cag etc aaa etc cag ggc 3264 

Ser Ser Ala Glu Val Asp Met He Lys Leu Gin Leu Lys Leu Gin Gly 

1075 1080 1085 

age gtg agt gtt cag gtc aat get ggc cca eta gca tat gcg cga get 3312 

Ser Val Ser Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala 
1090 1095 1100 

ttc tta gat gat aca aac aca aag cga tat cct gac aat aaa gtg aag 3360 

Phe Leu Asp Asp Thr Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys 
1105 1110 1115 1120 

ctg ctt aag gaa gtt ttc agg caa ttt gtg gaa get tgc ggt caa gee 34 08 

Leu Leu Lys Glu Val Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala 
1125 1130 1135 

tta gcg gta aac gaa cgt ctg att aaa gaa gac cag etc gag tat cag 3456 

Leu Ala Val Asn Glu Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin 

1140 1145 1150 

gaa gaa atg aaa gee aac tac agg gaa atg gcg aag gag ctt tct gaa 3504 

Glu Glu Met Lys Ala Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu 

1155 1160 1165 

ate atg cat gag cag ate tgc ccc ctg gag gag aag acg age gtc tta 3552 

He Met His Glu Gin lie Cys Pro Leu Glu Glu Lys Thr Ser Val Leu 
1170 1175 1180 

ccg aat tec ctt cac ate ttc aac gee ate agt ggg act cca aca age 3600 

Pro Asn Ser Leu His lie Phe Asn Ala lie Ser Gly Thr Pro Thr Ser 

1185 1190 1195 ' 1200 

aca atg gtt cac ggg atg acc age teg tct teg gtc gtg tga 3642 

Thr Met Val His Gly Met Thr Ser Ser Ser Ser Val Val 
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Glu Arg 


Tyr 


Glu 


Leu 


He 


Ala 


Asp 


He 


Tyr 


Lys 


Leu 


He 


lie 


Pro 


lie 




850 










855 










860 










Tyr 


Glu 


Lys 


Arg 


Arg 


Asp 


Phe 


Glu 


Arg 


Leu 


Ala 


His 


Leu 


Tyr 


Asp 


Thr 


865 










870 










875 










880 


Leu 


His 


Arg 


Ala 


Tyr 


Ser 


Lys 


Val 


Thr 


Glu 


Val 


Met 


His 


Ser 


Gly 


Arg 









885 








890 










895 




Arg Leu 


Leu 


Gly 


Thr 


Tyr 


Phe Arg 


Val 


Ala 


Phe 


Phe 


Gly 


Gin 


Gly 


Phe 






900 








905 










910 






Phe Glu 


Asp 


Glu 


Asp 


Gly 


Lys Glu 


Tyr 


He 


Tyr 


Lys 


Glu 


Pro 


Lys 


Leu 




915 








920 










925 








Thr Pro 


Leu 


Ser 


Glu 


He 


Ser Gin 


Arg 


Leu 


Leu 


Lys 


Leu 


Tyr 


Ser 


Asp 


930 










935 








940 










Lys Phe 


Gly 


Ser 


Glu 


Asn 


Val Lys 


Met 


He 


Gin 


Asp 


Ser 


Gly 


Lys 


Val 


945 








950 








955 










960 


Asn Pro 


Lys 


Asp 


Leu 


Asp 


Ser Lys 


Tyr 


Ala 


Tyr 


He 


Gin 


Val 


Thr 


His 








965 








970 










975 




Val He 


Pro 


Phe 


Phe 


Asp 


Glu Lys 


Glu 


Leu 


Gin 


Glu 


Arg 


Lys 


Thr 


Glu 






980 








985 










990 






Phe Glu 


Arg 


Ser 


His 


Asn 


He Arg 


Arg 


Phe 


Met 


Phe 


Glu 


Met 


Pro 


Phe 




995 








1000 








1005 








Thr Gin 


Thr 


Gly 


Lys 


Arg 


Gin Gly 


Gly 


Val 


Glu 


Glu 


Gin 


Cys 


Lys 


Arg 


1010 








1015 






1020 










Arg Thr 


He 


Leu 


Thr 


Ala 


He His 


Cys 


Phe 


Pro 


Tyr 


Val 


Lys 


Lys 


Arg 


1025 






1030 






1035 








1040 


He Pro 


Val 


Met 


Tyr 


Gin 


His His 


Thr 


Asp 


Leu 


Asn 


Pro 


.He 


'Glu 


val 
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1050 
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Ala He 


Asp 


Glu 


Met 


Ser 


Lys Lys 


Val 


Ala 


Glu 


Leu Arg 


Gin 


Leu 


Cys 




1060 






1065 








1070 






Ser Ser 


Ala 


Glu 


Val 


Asp Met He 


Lys 


Leu 


Gin 


Leu 


Lys 


Leu Gin Gly 


1075 








1080 








1085 








Ser Val 


Ser 


Val 


Gin 


Val 


Asn Ala 


Gly 


Pro 


Leu 


Ala 


Tyr 


Ala 


Arg 


Ala 


1090 








1095 






1100 










Phe Leu 
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Asp 


Thr 
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Thr Lys 


Arg 


Tyr 


Pro 


Asp 


Asn 


Lys 


Val 


Lys 


1105 






1110 






1115 








1120 


Leu Leu Lys 


Glu 


Val 


Phe 


Arg Gin 


Phe 


Val 


Glu Ala Cys Gly Gin Ala 
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1130 








1135 




Leu Ala 


Val 


Asn 


Glu Arg 


Leu He 


Lys 


Glu Asp Gin Leu Glu Tyr 


Gin 




1140 






1145 








1150 






Glu Glu 


Met 


Lys 


Ala 


Asn 


Tyr Arg 


Glu 


Met 


Ala Lys 


Glu 


Leu 


Ser 


Glu 


1155 








1160 
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He Met 
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Glu 


Gin 


He 
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Glu 
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Thr 


Ser 


Val 
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Ser Gly Thr 
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Thr 


Ser 
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Thr Met 
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Ser 


Ser 
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<210> 11 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Insertion of 
69 nucleotides at position 2927 in human CLASP-2A 
found in human CLASP- 2D 

<400> 11 

aagcagtcca gtgggagccg ccccttctcc cccacagcca tagcgcctgc ctgaggagga 60 
gccggggag 69 



<210> 12 
<211> 22 



42 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Amino acids 

encoded by insertion of 69 nucleotides at position 
2927 of human CLASP-2A found in human CLASP-2D. 

<400> 12 

Ala Val Gin Trp Glu Pro Pro Leu Leu Pro His Ser His Ser Ala Cys 
15 10 15 

Leu Arg Arg Ser Arg Gly 
20 



<210> 13 
<211> 165 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Insertion at 
position 3153, entire sequence insertion in human 
CLASP-2D, portion of insertion in human CLASP-2B, 
2C and 2E 

<400> 13 

tgagaggctg gcccatctgt atgacacgct gcaccgggcc tacagcaaag tgaccgaggt 60 

catgcactcg ggccgcaggc ttctggggac ctacttccgg gtagccttct tcgggcaggc 120 

agcgcaatac cagtttacag acagtgaaac agatgtggag ggatt 165 



<210> 14 
<211> 54 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Amino acids 
encoded by entire insertion at position 3153 of 
human CLASP-2A found in human CLASP-2D 

<400> 14 

Glu Arg Leu Ala His Leu Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys 
1 5 10 " ' 15 

Val Thr Glu Val Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe 
20 25 ' 30 

Arg Val Ala Phe Phe Gly Gin Ala Ala Gin Tyr Gin Phe Thr Asp Ser 
35 ~ 4 0 45 

Glu Thr Asp Val Glu Gly 
50 



<210> 15 
<2U> 40 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Amino acids 
encoded by insertion at position 3153 of human 
CLASP-2A found in human CLASP-2B, 2C and 2E 

<400> 15 

Glu Arg Leu Ala His Leu Tyr Asp Thr Leu His Arg Ala Tyr Ser Lys 
15 10 15 

Val Thr Glu Val Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe 
20 25 30 

Arg Val Ala Phe Phe Gly Gin Gly 
35 40 



<210> 16 
<211> 3614 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (3) . . (2864) 

<220> 

<223> Human cadherin-like asymmetry protein 2A-80 
(CLASP-2A-80) 

<400> 16 

tc cag ctt gac tac tea tta aca gat gag ttc tgc aga aac cac ttc 47 
Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe 
1 5 10 ' ~ 15 

ttg gtg gga ctg tta ctg agg gag gtg ggg aca gec etc cag gag ttc 95 
Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe 
20 25 30 

egg gag gtc cgt ctg ate gec ate agt gtg etc aag aac ctg ctg ata 143 
Arg Glu Val Arg Leu lie Ala lie Ser Val Leu Lys Asn Leu Leu lie 
35 40 45 

aag cat tct ttt gat gac aga tat get tea agg age cat cag gca agg 191 
Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg 
50 55 60 

ata gec acc etc tac ctg cct ctg ttt ggt ctg ctg att gaa aac gtc 239 
lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu Asn Val 
65 70 75 

cag egg ate aat gtg agg gat gtg tea ccc ttc cct gtg aac gcg ggc 287 
Gin Arg lie Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly 
80 85 90 95 

atg acc gtg aag gat gaa tec ctg get eta cca get gtg aat ccg ctg 335 
Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu 
100 105 110 

gtg acg ccg cag aag gga age acc ctg gac aac age ctg cac aag gac 383 
Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp 
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115 



120 



125 



ctg ctg ggc gcc ate tec ggc att get tct cca tat aca ace tea act 431 
Leu Leu Gly Ala lie Ser Gly lie Ala Ser Pro Tyr Thr Thr Ser Thr 
130 135 140 

cca aac ate aac agt gtg aga aat get gat teg aga gga tct etc ata 479 
Pro Asn lie Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu lie 
145 150 155 

age aca gat teg ggt aac age ctt cca gaa agg aat agt gag aag age 527 
Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser 
160 165 170 175 

aat tec ctg gat aag cac caa caa agt age aca ttg gga aat tec gtg 575 
Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val 
180 185 190 

gtt cgc tgt gat aaa ctt gac cag tct gag att aag age eta ctg atg 623 
Val Arg Cys Asp Lys Leu Asp Gin Ser Glu lie Lys Ser Leu Leu Met 
195 200 205 

tgt ttc etc tac ate tta aag age atg tct gat gat get ttg ttt aca 671 
Cys Phe Leu Tyr lie Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr 
210 215 * 220 

tat tgg aac aag get tea aca tct gaa ctt atg gat ttt ttt aca ata 719 
Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr He 
225 230 235 

tct gaa gtc tgc ctg cac cag ttc cag tac atg ggg aag cga tac ata 7 67 
Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr He 
240 245 250 ^ ~ 255 

gcc agg aac cag gag ggg ttg gga ccc ata gtt cat gat cga aag tct 815 
Ala Arg Asn Gin Glu Gly Leu Gly Pro He Val His Asp Arg Lys Ser 
260 265 * 270 

cag aca ttg cct gtt tec cgt aac aga aca gga atg atg cat gcc aga 863 
Gin Thr Leu Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala Arg 
275 280 285 

ttg cag cag. ctg ggc age ctg gat aac tct etc act ttt aac cac age 911 
Leu Gin Gin Leu Gly Ser Leu Asp Asn • Ser Leu Thr Phe Asn His Ser 
290 295 300 

tat ggc cac teg gac gca gat gtt ctg cac cag tea tta ctt gaa gcc 959 
Tyr Gly His Ser Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala 
305 310 315 

aac att get act gag gtt tgc ctg aca get ctg gac acg ctt tct eta 1007 
Asn He Ala Thr Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu 
320 325 330 335 

ttt aca ttg gcg ttt aag aac cag etc ctg gcc gac cat gga cat aat 1055 
Phe Thr Leu Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His Asn 
340 345 ' 350 

cct etc atg aaa aaa gtt ttt gat gtc tac ctg tgt ttt ctt caa aaa 1103 
Pro Leu Met Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys 
355 360 ~ 365 
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cat cag tct gaa acg get tta aaa aat gtc ttc act gec tta agg tec 1151 
His Gin Ser Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser 
370 375 380 

tta att tat aag ttt ccc tea aca ttc tat gaa ggg aga gcg gac atg 1199 
Leu He Tyr Lys Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met 
385 390 395 

tgt gcg get ctg tgt tac gag att etc aag tgc tgt aac tec aag ctg 1247 
Cys Ala Ala Leu Cys Tyr Glu He Leu Lys Cys Cys Asn Ser Lys Leu 
400 405 410 415 

age tec ate agg acg gag gee tec cag ctg etc tac ttc ctg atg agg 1295 
Ser Ser He Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg 
420 425 ' 430 

aac aac ttt gat tac act gga aag aag tec ttt gtc egg aca cat ttg 1343 
Asn Asn Phe Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu 
435 440 445 

caa gtc ate ata tct gtc age cag ctg ata gca gac gtt gtt ggc att 1391 
Gin Val He He Ser Val Ser Gin Leu lie Ala Asp Val Val Gly He 
450 455 460 

ggg gaa acc aga ttc cag cag tec ctg tec ate ate aac aac tgt gee 1439 
Gly Glu Thr Arg Phe Gin Gin Ser Leu Ser He He Asn Asn Cys Ala 
465 470 475 

aac agt gac egg ctt att aag cac acc age ttc tec tct gat gtg aag 1487 
Asn Ser Asp Arg Leu He Lys His Thr Ser Phe Ser Ser Asp Val Lys 
480 485 490 495 

gac tta acc aaa agg ata cgc acg gtg eta atg gee acc gee cag atg 1535 
Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met Ala Thr Ala Gin Met 
500 505 510 

aag gag cat gag aac gac cca gag atg ctg gtg gac etc cag tac age 1583 
Lys Glu His Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser 
515 520 525 

ctg gee aaa tec tat gee age acg ccc gag etc agg aag acg tgg etc 1631 
Leu Ala Lys Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu 
530 535 540 

gac age atg gee agg ate cat gtc aaa aat ggc gat etc tea gag gca 167 9 
Asp Ser Met Ala Arg lie His Val Lys Asn Gly Asp Leu Ser Glu Ala 
545 550 555 

gca atg tgc tat gtc cac gta aca gee eta gtg gca gaa tat etc aca 1727 
Ala Met Cys Tyr Val His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr 
560 565 570 575 

egg aaa ggc gtg ttt aga caa gga tgc acc gee ttc agg gtc att acc 1775 
Arg Lys Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val lie Thr 
580 585 590 

cca aac ate gac gag gag gee tec atg atg gaa gac gtg ggg atg cag 1823 
Pro Asn lie Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin 
595 600 605 
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gat gtc cat ttc aac gag gat gtg ctg atg gag etc ctt gag cag tgc 1871 
Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys 
610 615 620 

gca gat gga etc tgg aaa gec gag cgc tac gag etc ate gee gac ate 1919 
Ala Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala Asp He 
625 630 635 

tac aaa ctt ate ate ccc att tat gag aag egg agg gat ttc ttt gaa 1967 
Tyr Lys Leu He He Pro He Tyr Glu Lys Arg Arg Asp Phe Phe Glu 
640 645 650 ~ * 655 

gat gaa gat gga aag gag tat att tac aag gaa ccc aaa etc aca ccg 2015 
Asp Glu Asp Gly Lys Glu Tyr He Tyr Lys Glu Pro Lys Leu Thr Pro 
660 665 " 670 

ctg teg gaa att tct cag aga etc ctt aaa ctg tac teg gat aaa ttt 2063 
Leu Ser Glu lie Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp Lys Phe 
675 680 685 

ggt tct gaa aat gtc aaa atg ata cag gat tct ggc aag gtc aac cct 2111 
Gly Ser Glu Asn Val Lys Met He Gin Asp Ser Gly Lys Val Asn Pro 
690 695 ~ 700 

aag gat ctg gat tct aag tat gca tac ate cag gtg act cac gtc ate 2159 
Lys Asp Leu Asp Ser Lys Tyr Ala Tyr lie Gin Val Thr His Val lie 
705 710 715 

ccc ttc ttt gac gaa aaa gag ttg caa gaa agg aaa aca gag ttt gag 2207 
Pro Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu Phe Glu 
720 725 730 735 

aga tec cac aac ate cgc cgc ttc atg ttt gag atg cca ttt acg cag 2255 
Arg Ser His Asn lie Arg Arg Phe Met Phe Glu Met Pro Phe Thr Gin 
740 745 750 

ace ggg aag agg cag ggc ggg gtg gaa gag cag tgc aaa egg cgc ace 2303 
Thr Gly Lys Arg Gin Gly Gly Val Glu Glu Gin Cys Lys Arg Arg Thr 
755 760 J 765 

ate ctg aca gee ata cac tgc ttc cct tat gtg aag aag cgc ate cct 2351 
lie Leu Thr Ala lie His Cys Phe Pro Tyr Val Lys Lys Arg lie Pro 
770 775 780 

gtc atg tac cag cac cac act gac ctg aac ccc ate gag gtg gee att 2399 
Val Met Tyr Gin His His Thr Asp Leu Asn Pro lie Glu Val Ala lie 
785 790 795 

gac gag atg agt aag aag gtg gcg gag etc egg cag ctg tgc tec teg 2447 
Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg Gin Leu Cys Ser Ser 
800 805 810 815 

gee gag gtg gac atg ate aaa ctg cag etc aaa etc cag ggc age gtg 2495 
Ala Glu Val Asp Met lie Lys Leu Gin Leu Lys Leu Gin Gly Ser Val 
820 825 830 

agt gtt cag gtc aat get ggc cca eta gca tat gcg cga get ttc tta 2543 
Ser Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu 
835 840 845 

gat gat aca aac aca aag cga tat cct gac aat aaa gtg aag ctg ctt 2591 
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Asp Asp Thr Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu 
850 855 860 

aag gaa gtt ttc agg caa ttt gtg gaa get tgc ggt caa gec tta gcg 2639 
•Lys Glu Val Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
865 870 875 

gta aac gaa cgt ctg att aaa gaa gac cag etc gag tat cag gaa gaa 2687 
Val Asn Glu Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu 
880 885 890 895 

atg aaa gec aac tac agg gaa atg gcg aag gag ctt tct gaa ate atg 2735 
Met Lys Ala Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu lie Met 
900 905 910 

cat gag cag ate tgc ccc ctg gag gag aag acg age gtc tta ccg aat 2783 
His Glu Gin lie Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro Asn 
915 920 925 

tec ctt cac ate ttc aac gec ate agt ggg act cca aca age aca atg 2831 
Ser Leu His lie Phe Asn Ala lie Ser Gly Thr Pro Thr Ser Thr Met 
930 935 940 

gtt cac ggg atg acc age teg tct teg gtc gtg tgattacatc tcatggcccg 2884 
Val His Gly Met Thr Ser Ser Ser Ser Val Val 



945 




950 










tgtgtgggga 


ettgetttgt 


catttgeaaa 


etcaggatge 


tttccaaagc 


caatcactgg 


2944 


ggagaccgag 


cacagggagg 


accaagggga 


aggggagaga 


aaggaaataa 


agaacaacgt 


3004 


tatttcttaa 


cagactttct 


ataggagttg 


taagaaggtg 


cacatatttt 


tttaaatctc 


3064 


actggcaata 


ttcaaagttt 


tcattgtgtc 


ttaacaaagg 


tgtggtagac 


actcttgagc 


3124 


tggacttaga 


ttttattctt 


ecttgeagag 


tagtgttaga 


atagatggee 


tacagaaaaa 


3184 


aaaggttctg 


ggatctacat 


ggcagggagg 


getgeactga 


cattgatgee 


tgggggacct 


3244 


tttgectega 


ctcgtgccgg 


aaatctgatc 


gtaatcaggg 


tacagaactt 


actagttttg 


3304 


tctaggagta 


tgttgtatga 


ctaggatttg 


tgetattate 


tcattcaaca 


acatagagca 


3364 


agaatagtga 


gctaactgag 


ctagacactc 


aattaatccg 


ctactggctt 


caagtcagaa 


3424 


ctttgtcatt 


aatcatcgac 


teegggaegg 


tcatatatgt 


attacatttc 


tacattttta 


3484 


atactcacat 


gggcttatgc 


attaagttta 


attgtgataa 


atttgtgctg 


gtccagtata 


3544 


tgcaatacac 


tttaatggtt 


tattcttgtc 


ataaaaatgt 


gcaatatgga 


gatgtataca 


3604 


agtctttact 












3614 


<210> 17 
<211> 954 
<212> PRT 
<213> Homo 


sapiens 













<223> Human cadherin-like asymmetry protein 2A-80 
(CLASP-2A-80) 
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<400> 17 
Gin Leu Asp Tyr 
1 

Val Gly Leu Leu 
20 

Glu Val Arg Leu 
35 

His Ser Phe Asp 
50 

Ala Thr Leu Tyr 
65 

Arg He Asn Val 



Thr Val Lys Asp 
100 

Thr Pro Gin Lys 
115 

Leu Gly Ala He 
130 

Asn He Asn Ser 
145 

Thr Asp Ser Gly 



Ser Leu Asp Lys 
180 

Arg Cys Asp Lys 
195 



Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe Leu 
5 10 15 

Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe Arg 

25 30 

He Ala lie Ser Val Leu Lys Asn Leu Leu He Lys 
40 45 

Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg lie 
55 60 

Leu Pro Leu Phe Gly Leu Leu He Glu Asn Val Gin 
70 75 so 

Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly Met 
85 90 95 

Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu Val 
105 no 

Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp Leu 
120 125 

Ser Gly He Ala Ser Pro Tyr Thr Thr Ser Thr Pro 
135 140 

Val Arg Asn Ala Asp Ser Arg Gly Ser Leu He Ser 
150 155 160 

Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser Asn 
165 170 175 

His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val Val 
185 190 

Leu Asp Gin Ser Glu He Lys Ser Leu Leu Met Cys 
200 205 



Phe Leu Tyr lie 
210 

Trp Asn Lys Ala 
225 

Glu Val Cys Leu 



Arg Asn Gin Glu 
260 

Thr Leu Pro Val 
275 

Gin Gin Leu Gly 
290 

Gly His Ser Asp 
305 



Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr Tyr 
215 220 

Ser Thr Ser Glu Leu Met Asp Phe Phe Thr lie Ser 
230 235 240 

His Gin Phe Gin Tyr Met Gly Lys Arg Tyr lie Ala 
245 250 " 255 

Gly Leu Gly Pro lie Val His Asp Arg Lys Ser Gin 
265 270 

Ser Arg Asn Arg Thr Gly Met Met His Ala Arg Leu 
280 285 

Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr 
295 300 

Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn 
310 315 320 
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lie Ala Thr Glu 



Val Cys Leu Thr Ala Leu Asp Thr 
325 330 



Thr Leu 



Leu Met 



Gin Ser 
370 



Ala Phe 
340 

Lys Lys 
355 



Lys Asn Gin Leu 



Val Phe 



Glu Thr Ala Leu 



Asp Val 
360 

Lys Asn 
375 



Leu Ala Asp His 
345 

Tyr Leu Cys Phe 



Val Phe Thr Ala 
380 



lie Tyr 
385 



Lys Phe 
Ala Ala Leu Cys 



Pro Ser 
390 

Tyr Glu 
405 



Thr Phe Tyr Glu Gly Arg 
395 

lie Leu Lys Cys Cys Asn 
410 



Ser He 



Asn Phe 



Val He 
450 



Arg Thr 
420 

Asp Tyr 
435 



Glu Ala Ser Gin 



Thr Gly 



He Ser Val Ser 



Lys Lys 
440 

Gin Leu 
455 



Leu Leu Tyr Phe 
425 

Ser Phe Val Arg 



He Ala Asp Val 
460 



Glu Thr 
465 



Arg Phe 
Ser Asp Arg Leu 



Gin Gin 
470 

He Lys 
485 



Ser Leu Ser He lie Asn 
475 

His Thr Ser Phe Ser Ser 
490 



Leu Thr 

Glu His 

Ala Lys 
530 

Ser Met 
545 

Met Cys 
Lys Gly 
Asn He 



Val His 
610 



Lys Arg 
500 

Glu Asn 
515 



He Arg Thr Val 
Asp Pro 



Ser Tyr Ala Ser 
Ala Arg 
Tyr Val 



Glu Met 
520 

Thr Pro 
535 



Leu Met Ala Thr 
505 

Leu Val Asp Leu 



Glu Leu Arg Lys 
540 



lie His 
550 



His Val 
565 



Val Lys Asn Gly Asp Leu 
555 

Thr Ala Leu Val Ala Glu 
570 



Val Phe 
580 

Asp Glu 
595 



Arg Gin Gly Cys 



Glu Ala 



Phe Asn Glu Asp 



Ser Met 
600 

Val Leu 
615 



Thr Ala Phe Arg 
585 

Met Glu Asp Val 



Met Glu Leu Leu 
620 



Leu Ser Leu Phe 
335 

Gly His Asn Pro 
350 

Leu Gin Lys His 
365 

Leu Arg Ser Leu 



Ala Asp Met Cys 
400 

Ser Lys Leu Ser 
415 

Leu Met Arg Asn 
430 

Thr His Leu Gin 
445 

Val Gly lie Gly 



Asn Cys Ala Asn 
480 

Asp Val Lys Asp 
495 

Ala Gin Met Lys 
510 

Gin Tyr Ser Leu 
525 

Thr Trp Leu Asp 



Ser Glu Ala Ala 
560 

Tyr Leu Thr Arg 
575 

Val He Thr Pro 
590 

Gly Met Gin Asp 
605 

Glu Gin Cys Ala 



Asp Gly 
625 



Leu Trp 



Lys Ala 
630 



Tyr Glu Leu lie 
635 



Ala Asp lie Tyr 
640 



Glu Arg 

Lys Leu He lie Pro lie Tyr Glu Lys Arg Arg Asp Phe Phe Glu Asp 



50 



645 



650 



655 



Glu Asp Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys 
660 665 



Leu Thr Pro Leu 
670 



Ser Glu lie Ser Gin Arg Leu Leu Lys Leu Tyr Ser 
675 ' 68 0 



Asp Lys Phe Gly 
685 



Ser Glu Asn Val Lys Met lie Gin Asp Ser Gly Lys Val Asn Pro Lys 
690 695 700 



Asp Leu Asp Ser Lys Tyr Ala Tyr lie Gin Val Thr 
705 710 715 



His Val He Pro 
720 



Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr 
725 730 



Glu Phe Glu Arg 
735 



Ser His Asn He Arg Arg Phe Met Phe Glu Met Pro 
740 745 



Phe Thr Gin Thr 
750 



Gly Lys Arg Gin Gly Gly Val Glu Glu Gin Cys Lys 
755 760 



Arg Arg Thr He 
765 



Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg He Pro Val 
770 775 780 



Met Tyr Gin His His Thr Asp Leu Asn Pro lie Glu 
785 790 795 



Val Ala He Asp 
800 



Glu Met Ser Lys Lys Val Ala Glu Leu Arg Gin Leu 
805 810 



Cys Ser Ser Ala 
815 



Glu Val Asp Met lie Lys Leu Gin Leu Lys Leu Gin 
820 825 



Gly Ser Val Ser 
830 



Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg 
835 840 



Ala Phe Leu Asp 
845 



Asp Thr Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys 
850 855 860 



Glu Val Phe Arg Gin Phe Val Glu Ala Cys Gly Gin 
865 870 875 



Ala Leu Ala Val 
880 



Asn Glu Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr 
885 890 



Gin Glu Glu Met 
895 



Lys Ala Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser 
900 905 



Glu lie Met His 
910 



Glu Gin lie Cys Pro Leu Glu Glu Lys Thr Ser Val 
915 920 



Leu Pro Asn Ser 
925 



Leu His lie Phe Asn Ala lie Ser Gly Thr Pro Thr Ser Thr Met Val 
930 935 940 



His Gly Met Thr Ser Ser Ser Ser Val Val 
945 950 
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<210> 18 

<211> 526 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (525) 

<220> 

<223> Human cadherin-like asymmetry protein 2F 
(CLASP-2F) 

<400> 18 

get gat teg aga gga tct etc ata age aca gat teg ggt aac age ctt 48 
Ala Asp Ser Arg Gly Ser Leu lie Ser Thr Asp Ser Gly Asn Ser Leu 
1 5 10 ^ 15 

cca gaa agg aat agt gag aag age aat tec ctg gat aag cac caa caa 96 
Pro Glu Arg Asn Ser Glu Lys Ser Asn Ser Leu Asp Lys His Gin Gin 
20 25 30 

agt age aca ttg gga aat tec gtg gtt cgc tgt gat aaa ctt gac cag 144 
Ser Ser Thr Leu Gly Asn Ser Val Val Arg Cys Asp Lys Leu Asp Gin 
35 4 0 45 

tct gag att aag age eta ctg atg tgt ttc etc tac ate tta aag age 192 
Ser Glu lie Lys Ser Leu Leu Met Cys Phe Leu Tyr lie Leu Lys Ser 
50 55 60 

atg tct gat gat get ttg ttt aca tat tgg aac aag get tea aca tct 240 
Met Ser Asp Asp Ala Leu Phe Thr Tyr Trp Asn Lys Ala Ser Thr Ser 
65 70 75 80 

gaa ctt atg gat ttt ttt aca ata tct gaa gtc tgc ctg cac cag ttc 288 
Glu Leu Met Asp Phe Phe Thr lie Ser Glu Val Cys Leu His Gin Phe 
85 90 " 95 

cag tac atg ggg aag cga tac ata gec agt gtg aga aag ata tea agt 336 
Gin Tyr Met Gly Lys Arg Tyr lie Ala Ser Val Arg Lys He Ser Ser 
100 105 110 

gtg ctt gga att tct gta gac aat ggc tat ggc cac teg gac gca gat 384 
Val Leu Gly He Ser Val Asp Asn Gly Tyr Gly His Ser Asp Ala Asp 
115 120 125 

gtt ctg cac cag tea tta ctt gaa gee aac att get act gag gtt tgc 432 
Val Leu His Gin Ser Leu Leu Glu Ala Asn He Ala Thr Glu Val Cys 
130 135 140 

ctg aca get ctg gac acg ctt tct eta ttt aca ttg gcg ttt aag aac 480 
Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala Phe Lys Asn 
145 150 155 160 

cag etc ctg gee gac cat gga cat aat cct etc atg aaa aaa aaa a 526 
Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met Lys Lys Lys 
165 170 ^ " 175 



<210> 19 
<211> 175 
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<212> PRT 

<213> Homo sapiens 

<223> Human cadherin-like asymmetry protein 2F 
(CLASP-2F) 

<400> 19 

Ala Asp Ser Arg Gly Ser Leu He Ser Thr Asp Ser Gly Asn Ser Leu 
1 5 10 15 

Pro Glu Arg Asn Ser Glu Lys Ser Asn Ser Leu Asp Lys His Gin Gin 
20 25 " ' 30 

Ser Ser Thr Leu Gly Asn Ser Val Val Arg Cys Asp Lys Leu Asp Gin 
35 40 45 

Ser Glu He Lys Ser Leu Leu Met Cys Phe Leu Tyr He Leu Lys Ser 
50 55 60 

Met Ser Asp Asp Ala Leu Phe Thr Tyr Trp Asn Lys Ala Ser Thr Ser 
65 70 75 80 

Glu Leu Met Asp Phe Phe Thr He Ser Glu Val Cys Leu His Gin Phe 
85 90 95 

Gin Tyr Met Gly Lys Arg Tyr lie Ala Ser Val Arg Lys He Ser Ser 
100 105 ^ 110 

Val Leu Gly He Ser Val Asp Asn Gly Tyr Gly His Ser Asp Ala Asp 
115 120 125 

Val Leu His Gin Ser Leu Leu Glu Ala Asn He Ala Thr Glu Val Cys 
130 135 140 

Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala Phe Lys Asn 
145 150 155 160 

Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met Lys Lys Lys 
165 170 " J 175 



<210> 20 
<211> 738 
<212> PRT 

<213> Rattus norvegicus 
<220> 

<223> Rat TRG protein 
<400> 20 

Lys Leu Ser Arg Gly His Ser Pro Leu Met Lys Lys Val Phe Asp Val 
15 10 15 

Tyr Leu Cys Phe Leu Gin Lys His Gin Ser Glu Met Ala Leu Lys Asn 
20 25 30 

Val Phe Thr Ala Leu Arg Ser Leu lie Tyr Lys Phe Pro Ser Thr Phe 
35 40 ~ 45 

Tyr Glu Gly Arg Ala Asp Met Cys Ala Ser Leu Cys Tyr Glu Val Leu 
50 55 60 
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Lys Cys Cys Asn Ser Lys Leu Ser Ser lie Arg Thr Glu Ala Ser Gin 
65 70 75 80 

Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp Tyr Thr Gly Lys Lys 
85 90 95 

Ser Phe Val Arg Thr His Leu Gin Val He He Ser Leu Ser Gin Leu 
• 100 105 110 

He Ala Asp Val Val Gly He Gly Gly Thr Arg Phe Gin Gin Ser Leu 
115 120 125 

Ser He He Asn Asn Cys Ala Asn Ser Asp Arg Leu He Lys His Thr 
130 135 140 

Ser Phe Ser Ser Asp Val Lys Asp Leu Thr Lys Arg lie Arg Thr Val 
145 150 155 ' 160 

Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Asn Asp Pro. Glu Met 
165 170 ~ 175 

Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr Ala Ser Thr Pro 
180 185 ~ 190 

Glu Leu Arg Lys Thr Trp Leu Asp Ser Met Ala Arg He His Val Lys 
195 200 205 

Asn Gly Asp Leu Ser Glu Ala Ala Met Cys Tyr Val His Val Thr Ala 
210 215 ^ 220 

Leu Val Ala Glu Tyr Leu Thr Arg Lys Glu Ala Asp Leu Ala Leu Gin 
225 230 235 240 

Arg Glu Pro Pro Val Phe Pro Tyr Ser His Thr Ser Cys Gin Arg Lys 
245 250 255 

Ser Arg Gly Gly Met Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He 
260 265 270 

Thr Pro Asn He Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met 
275 280 285 

Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin 
290 295 300 

Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Leu Arg Ala Gly Leu Leu 
305 310 315 ~ ^ 320 

Thr Ser He Asn Ser Ser Ser Pro Ser Met Lys Ser Gly Gly Thr Leu 
325 330 ^ 335 

Glu Thr Thr His Leu Tyr Asp Thr Leu His Arg Pro Tyr Ser Lys Val 
340 345 ~ 350 

Thr Glu Val He Thr Arg Ala Ala Gly Ser Trp Asp Leu Leu Pro Gly 
355 360 365 



Gly Leu Phe Gly Gin Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr 
370 375 380 
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lie Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg 
385 390 395 400 

Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met 
405 410 415 

He Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Phe 
420 425 430 

Ala Tyr He Gin Val Thr His Val Thr Pro Phe Phe Asp Glu Lys Glu 
435 440 445 

Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg Cys His Asn He Arg Arg 
450 455 460 

Phe Met Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly 
465 470 475 480 

Val Glu Glu Gin Cys Lys Arg Arg Thr He Leu Thr Ala lie His Cys 
485 490 495 

Phe Pro Tyr Val Lys Lys Arg He Pro Val Met Tyr Gin His His Thr 
500 505 510 

Asp Leu Asn Pro lie Glu Val Ala lie Asp Glu Met Ser Lys Lys Val 
515 520 525 

Ala Glu Leu His Gin Leu Cys Ser Ser Ala Glu Val Asp Met lie Lys 
530 535 540 

Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly 
545 550 555 560 

Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg 
565 570 575 

Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe 
580 585 590 

Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu Arg Leu lie Lys 
595 600 605 

Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu 
610 615 620 

He Arg Lys Glu Leu Ser Asp lie lie Val Pro Arg lie Cys Pro Gly 
625 630 635 640 

Glu Asp Lys Arg Ala Thr Lys Phe Pro Ala His Leu Gin Arg His Gin 
645 " 650 655 

Arg Asp Thr Asn Lys His Ser Gly Ser Arg Val Asp Gin Phe He Leu 
660 665 670 

Ser Cys Val Thr Leu Pro His Glu Pro His Val Gly Thr Cys Phe Val 
675 680 " 685 

Met Cys Lys Leu Arg Thr Thr Phe Arg Ala Asn His Trp Phe Cys Gin 
690 695 700 



Ala Gin Glu Glu Ala Met Gly Asn Gly Arg Glu Lys Glu Pro Trp Thr 
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705 



710 



715 



720 



Val lie Phe Asn Ser Arg Phe Tyr Arg Ser Trp Gly Lys Val His lie 
725 730 735 



Phe Phe 



<210> 21 
<211> 1214 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Human CLASP-4 protein 
<400> 21 

Met Glu He Gin Val Leu He Arg Phe Leu Ser Val He Leu Met Gin 
15 10 15 

Leu Phe Trp Val Leu Pro Asn Met He His Glu Asp Asp Val Pro lie 
20 25 30 

Ser Cys Pro Met Val Leu Phe His He Val Ser Lys Cys His Glu Glu 
35 40 45 

Gly Leu Asp Ser Tyr Leu Ser Ser Phe He Lys Tyr Ser Phe Arg Pro 
50 55 60 

Gly Lys Pro Ser Ala Pro Gin Ala Pro Leu He His Glu Thr Leu Ala 
65 70 75 80 

Thr Met Met He Ala Leu Leu Lys Gin Ser Ala Asp Phe Leu Ala He 
85 90 95 

Asn Lys Leu Leu Lys Tyr Ser Trp Phe Phe Phe Glu He He Ala Lys 
100 105 110 

Ser Met Ala Thr Tyr Leu Leu Glu Glu Asn Lys He Lys Leu Thr His 
115 120 125 

Gly Gin Arg Phe Pro Lys Ala Tyr His His Ala Leu His Ser Leu Phe 
130 135 140 

Leu Ala He Thr lie Val Glu Ser Gin Tyr Ala Glu lie Pro Lys Glu 
145 150 155 160 

Ser Arg Asn Val Asn Tyr Ser Leu Ala Ser Phe Leu Lys Cys Cys Leu 
165 170 175 

Thr Leu Met Asp Arg Gly Phe Val Phe Asn Leu lie Asn Asp Tyr lie 
180 185 190 

Ser Gly Phe Ser Pro Lys Asp Pro Lys Val Leu Ala Glu Tyr Lys Phe 
195 200 205 

Glu Phe Leu Gin Thr lie Cys Asn His Glu His Tyr lie Pro Leu Asn 
210 215 220 

Leu Pro Met Ala Phe Ala Lys Pro Lys Leu Gin Arg Val Gin Asp Ser 
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225 



230 



235 



240 



Asn Leu Glu 



Tyr Ser Leu 
245 



Ser Asp 



Glu Tyr Cys 
250 



Lys His His Phe Leu 
255 



Val Gly Leu 



Leu Leu Arg 

260 



Glu Thr 



Ser lie Ala 
265 



Leu Gin Asp Asn Tyr 
270 



Glu lie Arg 
275 

His Ala Phe 
290 



Tyr Thr Ala 
Asp Thr Arg 



lie Ser 
280 

Tyr Gin 
295 



Val He Lys 
His Lys Asn 



Asn Leu Leu He Lys 
285 

Gin Gin Ala Lys He 
300 



Ala Gin Leu 
305 



Tyr Leu Pro 
310 



Phe Val 



Gly Leu Leu 
315 



Leu Glu Asn He Gin 
320 



Arg Leu Ala 



Gly Arg Asp 
325 



Thr Leu 



Tyr Ser Cys 
330 



Ala Ala Met Pro Asn 

335 



Ser Ala Ser 



Arg Asp Glu 
340 



Phe Pro 



Cys Gly Phe 
345 



Thr Ser Pro Ala Asn 
350 



Arg Gly Ser 
355 

Asn Gly His 
370 



Leu Ser Thr 



Gly lie Lys 



Asp Lys 
360 

Arg Glu 
375 



Asp Thr Ala 
Asp Ser Arg 



Tyr Gly Ser Phe Gin 
365 

Gly Ser Leu He Pro 
380 



Glu Gly Ala 
385 



Thr Gly Phe 
390 



Pro Asp 



Gin Gly Asn 
395 



Thr Gly Glu Asn Thr 
400 



Arg Gin Ser 
Gin Tyr Glu 



Ser Thr Arg 
405 

He Arg Ser 
420 



Ser Ser 



Leu Leu 



Val Ser Gin 
410 

Met Cys Tyr 
425 



Tyr Asn Arg Leu Asp 
415 

Leu Tyr He Val Lys 
430 



Met He Ser 
435 



Glu Asp Thr 



Leu Leu 
440 



Thr Tyr Trp 



Asn Lys Val Ser Pro 
445 



Gin Glu Leu 
450 



lie Asn lie 



Leu lie 
455 



Leu Leu Glu 



Val Cys Leu Phe His 
460 



Phe Arg Tyr 
4 65 

Leu Ser Lys 
Leu Arg Asn 



Met Gly Lys 
470 

His Phe Gly 
485 

Arg Ser Gly 
500 



Arg Asn 
lie Asp 
Val Met 



lie Ala Arg 
475 

Arg Lys Ser 
490 

Gin Ala Arg 
505 



Val His Asp Ala Trp 
480 

Gin Thr Met Pro Ala 
495 

Leu Gin His Leu Ser 
510 



Ser Leu Glu 
515 



Ser Ser Phe 



Thr Leu 
520 



Asn His Ser 



Ser Thr Thr Thr Glu 
525 



Ala Asp He 
530 



Phe His Gin 



Ala Leu 
535 



Leu Glu Gly 



Asn Thr Ala Thr Glu 
540 



Val Ser Leu 
545 



Thr Val Leu 
550 



Asp Thr 



lie Ser Phe 
555 



Phe Thr Gin Cys Phe 
560 
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Lys Thr His Phe Leu Asn Asn Asp Gly His Asn Pro Leu Met Lys Lys 
565 570 575 

Val Phe Asp lie His Leu Ala Phe Leu Lys Asn Gly Gin Ser Glu Val 
580 585 590 

Ser Leu Lys His Val Phe Ala Ser Leu Arg Ala Phe He Ser Lys Phe 
595 600 605 

Pro Ser Ala Phe Phe Lys Gly Arg Val Asn Met Cys Ala Ala Phe Cys 
610 615 620 

Tyr Glu Val Leu Lys Cys Cys Thr Ser Lys He Ser Ser Thr Arg Asn 
625 630 635 640 

Glu Ala Ser Ala Leu Leu Tyr Leu Leu Met Arg Asn Asn Phe Glu Tyr 
645 650 655 

Thr Lys Arg Lys Thr Phe Leu Arg Thr His Leu Gin He He He Ala 
660 665 670 

Val Ser Gin Leu He Ala Asp Val Ala Leu Ser Gly Gly Ser Arg Phe 
675 680 685 

Gin Glu Ser Leu Phe lie He Asn Asn Phe Ala Asn Ser Asp Arg Pro 
690 695 700 

Met Leu Ala Arg Ala Phe Pro Ala Glu Val Lys Asp Leu Thr Lys Arg 
705 710 715 * 720 

lie Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Lys 
725 730 ~ 735 

Asp Pro Glu Met Leu lie Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr 
740 745 ^ 750 

Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Ser Met Ala Lys' 
755 760 ' 765 

lie His Val Lys Asn Gly Asp Phe Ser Glu Ala Ala Met Cys Tyr Val 
770 775 780 

His Val Ala Ala Leu Val Ala Glu Phe Leu His Arg Lys Lys Leu Phe 
7 85 7 90 7 95 " 800 

Pro Asn Gly Cys Ser Ala Phe Lys Lys lie Thr Pro Asn lie Asp Glu 
805 810 815 

Glu Gly Ala Met Lys Glu Asp Ala Gly Met Met Asp Val His Tyr Ser 
820 825 830 

Glu Glu Val Leu Leu Glu Leu Leu Glu Gin Cys Val Asn Gly Leu Trp 
835 840 ' 845 

Lys Ala Glu Arg Tyr Glu He lie Ser Glu lie Ser Lys Leu He Gly. 
850 855 860 



Pro lie Tyr Glu Asn Arg Arg Glu Phe Glu Asn Leu Thr Gin Val Tyr 
865 870 875 880 
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Arg Thr Leu His Gly Ala Tyr Thr Lys He Leu Glu Val Met His Thr 
885 890 895 

Lys Lys Arg Leu Leu Gly Thr Phe Phe Arg Val Ala Phe Tyr Gly Gin 
900 905 " 910 

Ser Phe Phe Glu Glu Glu Asp Gly Lys Glu Tyr He Tyr Lys Glu Pro 
915 920 925 

Lys Leu Thr Gly Leu Ser Glu He Ser Leu Arg Leu Val Lys Leu Tyr 
930 935 940 

Gly Glu Lys Phe Gly Thr Glu Asn Val Lys He He Gin Asp Ser Asp 
945 950 955 960 

Lys Val Asn Ala Lys Glu Leu Asp Pro Lys Tyr Ala His He Gin Val 
965 970 975 

Thr Tyr Val Lys Pro Tyr Phe Asp Asp Lys Glu Leu Thr Glu Arg Lys 
980 985 990 

Thr Glu Phe Glu Arg Asn His Asn He Ser Arg Phe Val Phe Glu Ala 
995 1000 1005 

Pro Tyr Thr Leu Ser Gly Lys Lys Gin Gly Cys He Glu Glu Gin Cys 
1010 1015 1020 

Lys Arg Arg Thr He Leu Thr Thr Ser Asn Ser Phe Pro Tyr Val Lys 
1025 1030 1035 1040 

Lys Arg He Pro lie Asn Cys Glu Gin Gin lie Asn Leu Lys Pro lie 
1045 1050 1055 

Asp Gly Ala Thr Asp Glu He Lys Asp Lys Thr Ala Glu Leu Gin Lys 
1060 1065 1070 

Leu Cys Ser Ser Thr Asp Val Asp Met lie Gin Leu Gin Leu Lys Leu 
1075 1080 1085 

Gin Gly Trp Val Ser Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala 
1090 1095 1100 

Arg Ala Phe Leu Asn Asp Ser Gin Ala Ser Lys Tyr Pro Pro Lys Lys 
1105 1110 1115 " 1120 

Val Ser Glu Leu Lys Asp Met Phe Arg Lys Phe lie Gin Ala Cys Ser 
1125 1130 1135 

He Ala Leu Glu Leu Asn Glu Arg Leu lie Lys Glu Asp Gin Val Glu 
1140 1145 1150 

Tyr His Glu Gly Leu Lys Ser Asn Phe Arg Asp Met Val Lys Glu Leu 
1155 1160 1165 

Ser Asp lie lie His Glu Gin lie Leu Gin Glu Asp Thr Met His Ser 
1170 1175 1180 

Pro Trp Met Ser Asn Thr Leu His Val Phe Cys Ala lie Ser Gly Thr 
1185 1190 1195 1200 

Ser Ser Asp Arg Gly Tyr Gly Ser Pro Arg Tyr Ala Glu Val 
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1205 



1210 



<210> 22 
<211> 1288 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Human CLASP-1 protein 
<400> 22 

Met Ser Phe Leu Pro lie lie Leu Asn Gin Leu Phe Lys Val Leu Val 
1 5 10 15 

Gin Asn Glu Glu Asp Glu He Thr Thr Thr Val Thr Arg Val Leu Pro 
20 25 30 

Asp He Val Ala Lys Cys His Glu Glu Gin Leu Asp His Ser Val Gin 
35 40 * 45 

Ser Tyr He Lys Phe Val Phe Lys Thr Arg Ala Cys Lys Glu Arg Pro 
50 55 60 

Val His Glu Asp Leu Ala Lys Asn Val Thr Gly Leu Leu Lys Ser Asn 
65 70 75 80 

Asp Ser Pro Thr Val Lys His Val Leu Lys His Ser Trp Phe Phe Phe 
85 90 95 

Ala He lie Leu Lys Ser Met Ala Gin His Leu He Asp Thr Asn Lys 
100 105 110 

He Gin Leu Pro Arg Pro Gin Arg Phe Pro Glu Ser Tyr Gin Asn Glu 
115 120 125 

Leu Asp Asn Leu Val Met Val Leu Ser Asp His Val He Trp Lys Tyr 
130 135 140 

Lys Asp Ala Leu Glu Glu Thr Arg Arg Ala Thr His Ser Val Ala Arg 
145 150 155 160 

Phe Leu Lys Arg Cys Phe Thr Phe Met Asp Arg Gly Cys Val Phe Lys 
165 170 175 

Met Val Asn Asn Tyr He Ser Met Phe Ser Ser Gly Asp Leu Lys Thr 
180 185 ' 190 

Leu Cys Gin Tyr Lys Phe Asp Phe Leu Gin Glu Val Cys Gin His Glu 
195 200 205 

His Phe He Pro Leu Cys Leu Pro lie Arg Ser Ala Asn lie Pro Asp 
210 215 220 

Pro Leu Thr Pro Ser Glu Ser Thr Gin Glu Leu His Ala Ser Asp Met 
225 230 235 ^ 240 

Pro Glu Tyr Ser Val Thr Asn Glu Phe Cys Arg Lys His Phe Leu lie 
245 250 255 

Gly lie Leu Leu Arg Glu Val Gly Phe Ala Leu Gin Glu Asp Gin Asp 
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260 



265 



270 



Val Arg His Leu Ala Leu Ala Val Leu Lys Asn Leu Met Ala Lys His 
275 280 285 

Ser Phe Asp Asp Arg Tyr Arg .Glu Pro Arg Lys Gin Ala Gin He Ala 
290 295 300 

Ser Leu Tyr Met Pro Leu Tyr Gly Met Leu Leu Asp Asn Met Pro Arg 
305 310 315 320 

He Tyr Leu Lys Asp Leu Tyr Pro Phe Thr Val Asn Thr Ser Asn Gin 
325 330 335 

Gly Ser Arg Asp Asp Leu Ser Thr Asn Gly Gly Phe Gin Ser Gin Thr 
340 345 " 350 

Ala He Lys His Ala Asn Ser Val Asp Thr Ser Phe Ser Lys Asp Val 
355 360 365 

Leu Asn Ser He Ala Ala Phe Ser Ser He Ala He Ser Thr Val Asn 
370 375 380 

His Ala Asp Ser Arg Ala Ser Leu Ala Ser Leu Asp Ser Asn Pro Ser 
385 390 395 400 

Thr Asn Glu Lys Ser Ser Glu Lys Thr Asp Asn Cys Glu Lys lie Pro 
4 05 '410 " 415 

Arg Pro Leu Ala Leu lie Gly Ser Thr Leu Arg Phe Asp Arg Leu Asp 
420 425 430 

Gin Ala Glu Thr Arg Ser Leu Leu Met Cys Phe Leu His He Met Lys 
435 440 445 

Thr lie Ser Tyr Glu Thr Leu lie Ala Tyr Trp Gin Arg Ala Pro Ser 
450 455 460 

Pro Glu Val Ser Asp Phe Phe Ser lie Leu Asp Val Cys Leu Gin Asn 
465 470 475 ~ 480 

Phe Arg Tyr Leu Gly Lys Arg Asn lie lie Arg Lys lie Ala Ala Ala 
485 490 495 

Phe Lys Phe Val Gin Ser Thr Gin Asn Asn Gly Thr Leu Lys Gly Ser 
500 505 ~ 510 

Asn Pro Ser Cys Gin Thr Ser Gly Leu Leu Ala Gin Trp Met His Ser 
515 520 525 

Thr Ser Arg His Glu Gly His Lys Gin His Arg Ser Gin Thr Leu Pro 
530 535 540 

lie lie Arg Gly Lys Asn Ala Leu Ser Asn Pro Lys Leu Leu Gin Met 
545 550 555 560 

Leu Asp Asn Thr Met Thr Ser Asn Ser Asn Glu lie Asp lie Val His 
565 570 ' 575 



His Val Asp Thr Glu Ala Asn lie Ala Thr Glu Gly Cys Leu Thr lie 
580 585 ~ 590 
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Leu Asp Leu Val Ser Leu Phe Thr Gin Thr His Gin Arg Gin Leu Gin 
595 600 605 



Gin Cys Asp Cys Gin Asn Ser Leu Met Lys Arg Gly Phe Asp Thr Tyr 
610 615 620 

Met Leu Phe Phe Gin Val Asn Gin Ser Ala Thr Ala Leu Lys His Val 
625 630 635 64 0 

Phe Ala Ser Leu Arg Leu Phe Val Cys Lys Phe Pro Ser Ala Phe Phe 
645 650 655 

Gin Gly Pro Ala Asp Leu Cys Gly Ser Phe Cys Tyr Glu Val Leu Lys 
660 665 ' ~ 670 

Cys Cys Asn His Arg Ser Arg Ser Thr Gin Thr Glu Ala Ser Ala Leu 
675 680 685 

Leu Tyr Leu Phe Met Arg Lys Asn Phe Glu Phe Asn Lys Gin Lys Ser 
690 695 700 

He Val Arg Ser His Leu Gin Leu He Lys Ala Val Ser Gin Leu He 
705 710 715 720 

Ala Asp Ala Gly He Gly Gly Ser Arg Phe Gin His Ser Leu Ala He 
725 730 735 

Thr Asn Asn Phe Ala Asn Gly Asp Lys Gin Met Lys Asn Ser Asn Phe 
740 745 750 

Pro Ala Glu Val Lys Asp Leu Thr Lys Arg He Arg Thr Val Leu Met 
755 760 765 

Ala Thr Ala Gin Met Lys Glu His Glu Lys Asp Pro Glu Met Leu Val 
770 775 " 780 

Asp Leu Gin Tyr Ser Leu Ala Asn Ser Tyr Ala Ser Thr Pro Glu Leu 
785 790 795 800 

Arg Arg Thr Trp Leu Glu Ser Met Ala Lys He His Ala Arg Asn Gly 
805 810 815 

Asp Leu Ser Glu Ala Ala Met Cys Tyr He His lie Ala Ala Leu He 
820 825 830 

Ala Glu Tyr Leu Lys Arg Lys Gly Tyr Trp Lys Val Glu Lys He Cys 
835 840 845 

Thr Ala Ser Leu Leu Ser Glu Asp Thr His Pro Cys Asp Ser Asn Ser 
850 855 860 

Leu Leu Thr Thr Pro Ser Gly Gly Ser Met Phe Ser Met Gly Trp Pro 
865 870 875 880 

Ala Phe Leu Ser He Thr Pro Asn He Lys Glu Glu Gly Ala Ala Lys 
885 890 ~ 895 



Glu Asp Ser Gly Met His Asp Thr Pro Tyr Asn Glu Asn He Leu Val 
900 905 910 
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Glu Gin Leu Tyr Met Cys Gly Glu Phe Leu Trp Lys Ser Glu Arg Tyr 
915 920 J 925 

Glu Leu He Ala Asp Val Asn Lys Pro He He Ala Val Phe Glu Lys 
930 935 940 

Gin Arg Asp Phe Lys Lys Leu Ser Asp Leu Tyr Tyr Asp He His Arg 
945 950 955 960 

Ser Tyr Leu Lys Val Ala Glu Val Val Asn Ser Glu Lys Arg Leu Phe 
965 970 975 

Gly Arg Tyr Tyr Arg Val Ala Phe Tyr Gly Gin Gly Phe Phe Glu Glu 
980 985 990 

Glu Glu Gly Lys Glu Tyr He Tyr Lys Glu Pro Lys Leu Thr Gly Leu 
995 1000 "* 1005 

Ser Glu He Ser Gin Arg Leu Leu Lys Leu Tyr Ala Asp Lys Phe Gly 
1010 1015 " 1020 

Ala Asp Asn Val Lys He He Gin Asp Ser Asn Lys Val Asn Pro Lys 
1025 1030 1035 1040 

Asp Leu Asp Pro Lys Tyr Ala Tyr He Gin Val Thr Tyr Val Thr Pro 
1045 1050 "* 1055 

Phe Phe Glu Glu Lys Glu lie Glu Asp Arg Lys Thr Asp Phe Glu Met 
1060 1065 " 1070 

His His Asn He Asn Arg Phe Val Phe Glu Thr Pro Phe Thr Leu Ser 
1075 1080 1085 

Gly Lys Lys His Gly Gly Val Ala Glu Gin Cys Lys Arg Arg Thr He 
1090 1095 1100 

Leu Thr Thr Ser His Leu Phe Pro Tyr Val Lys Lys Arg He Gin Val 
1105 1110 1115 " 1120 

He Ser Gin Ser Ser Thr Glu Leu Asn Pro lie Glu Val Ala lie Asp 
1125 1130 1135 

Glu Met Ser Arg Lys Val Ser Glu Leu Asn Gin Leu Cys Thr Met Glu 
1140 1145 ' 1150 

Glu Val Asp Met lie Ser Leu Gin Leu Lys Leu Gin Gly Ser Val Ser 
1155 1160 1165 

Val Lys Val Asn Ala Gly Pro Met Ala Tyr Ala Arg Ala Phe Leu Glu 
1170 1175 1180 

Glu Thr Asn Ala Lys Lys Tyr Pro Asp Asn Gin Val Lys Leu Leu Lys 
1185 1190 1195 1200 

Glu lie Phe Arg Gin Phe Ala Asp Ala Cys Gly Gin Ala Leu Asp Val 
1205 1210 1215 

Asn Glu Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Leu 
1220 1225 1230 

Arg Ser His Tyr Lys Asp Met Leu Ser Glu Leu Ser Thr Val Met Asn 



63 



1235 1240 1245 

Glu Gin lie Thr Gly Arg Asp Asp Leu Ser Lys Arg Gly Val Asp Gin 
1250 1255 " 1260 

Thr Cys Thr Arg Val lie Ser Lys Ala Thr Pro Ala Leu Pro Thr Val 
1265 1270 1275 1280 

Ser lie Ser Ser Ser Ala Glu Val 
1285 



<210> 23 < 
<211> 1220 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Human CLASP-3 protein 
<400> 23 

Gly Pro Gly Pro Ala Arg Ser Thr Val Ser He Ser Leu He Ser Asn 
15 10 15 

Ser Ala Arg Val Asn Arg Ser Arg Ser Leu Ser Asn Ser Asn Pro Asp 
20 25 30 

He Ser Gly Thr Pro Thr Ser Pro Asp Asp Glu Val Arg Ser He He 
35 40 45 

Gly Ser Lys Gly Leu Asp Arg Ser Asn Ser Trp Val Asn Thr Gly Gly 
50 55 60 

Pro Lys Ala Ala Pro Trp Gly Ser Asn Pro Ser Pro Ser Ala Glu Ser 
65 70 75 80 

Thr Gin Ala Met Asp Arg Ser Cys Asn Arg Met Ser Ser His Thr Glu 
85 90 95 

Thr Ser Ser Phe Leu Gin Thr Leu Thr Gly Arg Leu Pro Thr Lys Lys 
100 105 110 

Leu Phe His Glu Glu Leu Ala Leu Gin Trp Val Val Cys Ser Gly Ser 
115 120 ' 125 

Val Arg Glu Ser Ala Leu Gin Gin Ala Trp Phe Phe Phe Glu Leu Met 
130 135 140 

Val Lys Ser Met Val His His Leu Tyr Phe Asn Asp Lys Leu Glu Ala 
145 150 155 " 160 

Pro Arg Lys Ser Arg Phe Pro Glu Arg Phe Met- Asp Asp He Ala Ala 
165 170 175 

Leu Val Ser Thr He Ala Ser Asp lie Val Ser Arg Phe Gin Lys Asp 
180 185 190 

Thr Glu Met Val Glu Arg Leu Asn Thr Ser Leu Ala Phe Phe Leu Asn 
195 200 205 

Asp Leu Leu Ser Val Met Asp Arg Gly Phe Val Phe Ser Leu He Lys 



64 



210 



215 



220 



Ser Cys 
225 

Ser val 



Tyr Lys Gin 



Leu Val Ser 
245 



Val Ser Ser Lys 
230 

Leu Arg Leu Asp 



Leu Tyr 
235 

Phe Leu 
250 



Ser Leu 



Arg lie 



Pro Asn Pro 
240 

lie Cys Ser 
255 



His Glu 



His Tyr Val 
260 



Thr Leu 



Asn Leu 
265 



Pro Cys Ser Leu 



Leu Thr Pro 
270 



Pro Ala 



Ser Pro Ser 
275 



Pro Ser 



Val Ser 
280 



Ser Ala 



Thr Ser 
285 



Gin Ser Ser 



Gly Phe 
290 



Ser Thr Asn 



Val Gin 
295 



Asp Gin Lys lie 



Ala Asn 
300 



Met Phe Glu 



Leu Ser 
305 

Thr Glu 



Val Pro Phe 



Leu Ala Val 
325 



Arg Gin 
310 



Gin His 



lie Leu Asp Pro 



Tyr Leu 
315 

Asp Ala 
330 



Ala Gly 
Glu Gly 



Leu Val Leu 

320 

Leu Phe Gly 
335 



Leu His 



Lys Lys Val 
340 



lie Asn 



Met Val 
345 



His Asn Leu Leu 



Ser Ser His 
350 



Asp Ser 



Asp Pro Arg 
355 



Tyr Ser 



Asp Pro 
360 



Gin He 



Lys Ala 
365 



Arg Val Ala 



Met Leu 
370 

Leu Tyr 
385 



Tyr Leu Pro 
Asp Phe Thr 



Leu He 
375 

Glu Thr 
390 



Gly He He Met 



His Asn 



Gin Arg 
395 



Glu Thr 
380 

Gly Arg 



Val Pro Gin 



Pro He Cys 
400 



He Ala 



Thr Asp Asp 
405 



Tyr Glu Ser Glu 



Ser Gly 
410 



Ser Met 



He Ser Gin 
415 



Thr Val 



Ala Met Ala 
420 



He Ala 



Gly Thr 
425 



Ser Val Pro Gin 



Leu Thr Arg 
430 



Pro Gly 



Ser Phe Leu 
435 



Leu Thr 



Ser Thr 
440 



Ser Gly 



Arg Gin 
445 



His Thr Thr 



Phe Ser 
450 



Ala Glu Ser 



Ser Arg 
455 



Ser Leu Leu He 



Cys Leu 
460 



Leu Trp Val 



Leu Lys 
4 65 

Ser Val 



Ser Cys 



Leu Thr 



Asn Ala Asp 



Leu Gin Leu 
485 

Phe Glu Tyr 
500 

Phe Lys Lys 
515 



Glu Thr 
470 



Val Leu 



Gin Lys 
475 



Asn Arg Leu Leu 
Lys Gly 
Ser Lys 



Lys Lys 
505 



Trp Phe 
Leu Tyr 
Val Phe Glu Arg 



Asp Leu 
490 



Asp Met 
520 



Arg Ala 



Lys Leu 
525 



Thr Asp Leu 
480 

Leu Cys Val 
495 

Met Asn Ser 
510 

Glu Glu Ala 



lie Leu 
530 



Gly Ser lie 



Gly Ala 
535 



Arg Gin Glu Met 



Val Arg 
540 



Arg Ser Arg 
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Gly Gin Leu Glu Arg Ser Pro Ser Gly Ser Ala Phe Gly Ser Gin Glu 
545 550 555 560 



Asn Leu Arg Trp Arg Lys Asp Met Thr His Trp Arg Gin Asn Thr Glu 
565 570 575 

Lys Leu Asp Lys Ser Arg Ala Glu lie Glu His Glu Ala Leu lie Asp 
580 585 590 

Gly Asn Leu Ala Thr Glu Ala Asn Leu lie lie Leu Asp Thr Leu Glu 
595 600 605 

He Val Val Gin Thr Val Ser Val Thr Glu Ser Lys Glu Ser He Leu 
610 615 620 

Gly Gly Val Leu Lys Val Leu Leu His Ser Met Ala Cys Asn Gin Ser 
625 630 635 640 

Ala Val Tyr Leu Gin His Cys Phe Ala Thr Gin Arg Ala Leu Val Ser 
645 650 655 

Lys Phe Pro Glu Leu Leu Phe Glu Glu Glu Thr Glu Gin Cys Ala Asp 
660 665 670 

Leu Cys Leu Arg Leu Leu Arg His Cys Ser Ser Ser He Gly Thr He 
675 680 685 

Arg Ser His Pro Ser Ala Ser Leu Tyr Leu Leu Met Arg Gin Asn Phe 
690 695 700 

Glu He Gly Asn Asn Phe Ala Arg Val Lys Met Gin Val Pro Met Ser 
705 710 715 720 

Leu Ser Ser Leu Val Gly Thr Ser Gin Asn Phe Asn Glu Glu Phe Leu 
725 730 735 

Arg Arg Ser Leu Lys Thr lie Leu Thr Tyr Ala Glu Glu Asp Leu Glu 
740 745 750 

Leu Arg Glu Thr Thr Phe Pro Asp Gin Val Gin Asp Leu Val Phe Asn 
755 760 765 

Leu His Met He Leu Ser Asp Thr Val Lys Met Lys Glu His Gin Glu 
770 775 780 

Asp Pro Glu Met Leu lie Asp Leu Met Tyr Arg lie Ala Lys Gly Tyr 
785 790 795 800 

Gin Thr Ser Pro Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Gly 
805 810 815 

Lys His Ser Glu Arg Ser Asn His Ala Glu Ala Ala Gin Cys Leu Val 
820 825 830 

His Ser Ala Ala Leu Val Ala Glu Tyr Leu Ser Met Leu Glu Asp Arg 
835 840 845 



Lys Tyr Leu Pro Val Gly Cys Val Thr Phe Gin Asn lie Ser Ser Asn 
850 855 860 



66 



Val Leu Glu Glu Ser Ala Val Ser Asp Asp Val Val Ser Pro Asp Glu 
865 870 875 880 

Glu Gly He Cys Ser Gly Lys Tyr Phe Thr Glu Ser Gly Leu Val Gly 
885 890 895 

Leu Leu Glu Gin Ala Ala Ala Ser Phe Ser Met Ala Gly Met Tyr Glu 
900 905 910 

Ala Val Asn Glu Val Tyr Lys Val Leu He Pro He His Glu Ala Asn 
915 920 925 

Arg Asp Ala Lys Lys Leu Ser Thr He His Gly Lys Leu Gin Glu Ala 
930 935 940 

Phe Ser Lys He Val His Gin Ser Thr Gly Trp Glu Arg Met Phe Gly 
945 950 955 " 960 

Thr Tyr Phe Arg Val Gly Phe Tyr Gly Thr Lys Phe Gly Asp Leu Asp 
965 970 975 

Glu Gin Glu Phe Val Tyr Lys Glu Pro Ala lie Thr Lys Leu Ala Glu 
980 985 990 

He Ser His Arg Leu Glu Gly Phe Tyr Gly Glu Arg Phe Gly Glu Asp 
995 1000 1005 

Val Val Glu Val He Lys Asp Ser Asn Pro Val Asp Lys Cys Lys Leu 
1010 1015 1020 

Asp Pro Asn Lys Ala Tyr He Gin He Thr Tyr Val Glu Pro Tyr Phe 
1025 1030 1035 1040 

Asp Thr Tyr Glu Met Lys Asp Arg lie Thr Tyr Phe Asp Lys Asn Tyr 
1045 1050 ' 1055 

Asn Leu Arg Arg Phe Met Tyr Cys Thr Pro Phe Thr Leu Asp Gly Arg 
1060 1065 1070 

Ala His Gly Glu Leu His Glu Gin Phe Lys Arg Lys Thr lie Leu Thr 
1075 1080 ~ 1085 

Thr Ser His Ala Phe Pro Tyr lie Lys Thr Arg Val Asn Val Thr His 
1090 1095 HOO 

Lys Glu Glu lie lie Leu Thr Pro lie Glu Val Ala lie Glu Asp Met 
H05 1110 1H5 H20 

Gin Lys Lys Thr Gin Glu Leu Ala Phe Ala Thr His Gin Asp Pro Ala 
H25 1130 H35 

Asp Pro Lys Met Leu Gin Met Val Leu Gin Gly Ser Val Gly Thr Thr 
H40 1145 ' H50 

Val Asn Gin Gly Pro Leu Glu Val Ala Gin Val Phe Leu Ser Glu lie 
1155 1160 H65 

Pro Ser Asp Pro Lys Leu Phe Arg His His Asn Lys Leu Arg Leu Cys 
1170 H75 H80 

Phe Lys Asp Phe Thr Lys Arg Cys Glu Asp Ala Leu Arg Lys Asn Lys 
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1185 1190 1195 1200 

Ser Leu He Gly Pro Val Gin Lys Glu Tyr Gin Arg Glu Leu Gly Lys 
1205 1210 1215 

Leu Ser Ser Pro 
1220 



<210> 24 
<211> 987 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Human CLASP-5 protein 
<400> 24 

Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys Pro Ser He Ser Ser 
1 5 10 15 

Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp Gin Lys He Ala Ser 
20 25 30 

Met Phe Asp Arg Thr Ser Arg Val Pro Ala Ser Ser Thr Ser Ser Pro 
35 40 45 

Gly Leu Leu Phe Thr Glu Leu Ala Ala Ala Leu Asp Ala Glu Gly Glu 
50 55 60 

Gly He Ser Glu Val Gin Arg Lys Ala Val Ser Ala He His Ser Leu 
65 70 75 80 

Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys Pro Glu Val Lys 
85 90 95 

Val Lys He Ala Ala Leu Tyr Leu Pro Leu Val Gly He He Leu Asp 
100 105 ^ HO 

Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp Thr Arg Arg Tyr 
115 120 125 

Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala Gly Ala He Thr 
130 135 140 

Gin Asn Val Ala Leu Ala He Ala Gly Asn Asn Phe Asn Leu Lys Thr 

150 155 160 

Ser Gly He Val Leu Ser Ser Leu Pro Tyr Lys Gin Tyr Asn Met Leu 
165 170 ~ 175 

Asn Ala Asp Thr Thr Arg Asn Leu Met He Cys Phe Leu Trp He Met 
180 185 190 

Lys Asn Ala Asp Gin Ser Leu He Arg Lys Trp lie Ala Asp Leu Pro 
195 200 205 

Ser Thr Gin Leu Asn Arg He Leu Asp Leu Leu Phe He Cys Val Leu 
210 215 220 

Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys Val Ser Thr Gin 
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225 



230 



235 



240 



Val Leu Gin Lys Ser Arg Asp Val Lys Ala Arg Leu Glu Glu Ala Leu 
245 250 " 255 



Leu Arg Gly Glu 
260 



Gly Ala Arg Gly Glu Met Met Arg Arg Arg Ala Pro 
265 ~ 270 



Gly Asn Asp Arg 
275 



Phe Pro Gly Leu Asn Glu Asn Leu Arg Trp Lys Lys 
280 285 



Glu Gin Thr His 
290 



Trp Arg Gin Ala Asn Glu Lys Leu Asp Lys Thr Lys 
295 " 300 



Ala Glu Leu Asp 
305 



Gin Glu Ala Leu lie Ser Gly Asn Leu Ala Thr Glu 
310 315 320 



Ala His Leu He He Leu Asp Met Gin Glu Asn He He Gin Ala Ser 
325 330 335 



Ser Ala Leu Asp 
340 



Cys Lys Asp Ser Leu Leu Gly Gly Val Leu Arg Val 
345 " 350 



Leu Val Asn Ser 
355 



Leu Asn Cys Asp Gin Ser Thr Thr Tyr Leu Thr His 
360 365 



Cys Phe Ala Thr 
370 



Leu Arg Ala Leu lie Ala Lys Phe Gly Asp Leu Leu 
375 " 380 



Phe Glu Glu Glu 
385 



Val Glu Gin Cys Phe Asp Leu Cys His Gin Val Leu 
390 395 400 



His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser Gin Ala Cys Ala 
405 410 ~ 415 



Thr Leu Tyr Leu 
420 



Leu Met Arg Phe Ser Phe Gly Ala Thr Ser Asn Phe 
425 430 



Ala Arg Val Lys 
435 



Met Gin Val Thr Met Ser Leu Ala Ser Leu Val Gly 
440 445 



Arg Ala Pro Asp 
450 



Phe Asn Glu Glu His Leu Arg Arg Ser Leu Arg Thr 
455 460 



He Leu Ala Tyr 
465 



Ser Glu Glu Asp Thr Ala Met Gin Met Thr Pro Phe 
470 475 480 



Pro Thr Gin Val Glu Glu Leu Leu Cys Asn Leu Asn Ser He Leu Tyr 
4 85 4 90 4 95 



Asp Thr Val Lys 
500 



Met Arg Glu Phe Gin Glu Asp Pro Glu Met Leu Met 
505 510 



Asp Leu Met Tyr 
515 



Arg He Ala Lys Ser Tyr Gin Ala Ser Pro Asp Leu 
520 ^ 525 



Arg Leu Thr Trp 
530 



Leu Gin Asn Met Ala Glu Lys His Thr Lys Lys Lys 
535 540 



Cys Tyr Thr Glu 
545 



Ala Ala Met Cys Leu Val His Ala Ala Ala Leu Val 
550 555 560 
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Ala Glu Tyr Leu 



Ser Val Ser Phe 
580 

Val Ser Glu Asp 
595 

Gin Tyr Phe Thr 
610 

Glu Leu Phe Ser 
625 

Lys Leu Val He 



Thr Leu Thr His 
660 

Lys Asp His Lys 
675 

Gly Ser Lys Phe 
690 

Pro Ala He Thr 
705 

Tyr Gly Gin Cys 



Thr Pro Val Asp 
740 

He Thr Phe Val 
755 



Ser Met Leu Glu Asp His Ser Tyr Leu Pro Val Gly 
565 • 570 575 

Gin Asn He Ser Ser Asn Val Leu Glu Glu Ser Val 
585 590 

Thr Leu Ser Pro Asp Glu Asp Gly Val Cys Ala Gly 
600 605 

Glu Ser Gly Leu Val Gly Leu Leu Glu Gin Ala Ala 
615 620 

Thr Gly Gly Leu Tyr Glu Thr Val Asn Glu Val Tyr 
630 635 640 

Pro lie Leu Glu Ala His Arg Glu Phe Arg Lys Leu 
645 650 655 

Ser Lys Leu Gin Arg Ala Phe Asp Ser lie Val Asn 
665 670 

Arg Met Phe Gly Thr Tyr Phe Arg Val Gly Phe Phe 
680 685 

Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu 
695 7 00 

Lys Leu Pro Glu lie Ser His Arg Leu Glu Ala Phe 
710 715 720 

Phe Gly Ala Glu Phe Val Glu Val lie Lys Asp Ser 
725 730 735 

Lys Thr Lys Leu Asp Pro Asn Lys Ala Tyr lie Gin 
745 750 

Glu Pro Tyr Phe Asp Glu Tyr Glu Met Lys Asp Arg 
760 765 



Val Thr Tyr Phe 
770 

Thr Pro Phe Thr 
785 

Tyr Arg Arg Asn 



Lys Thr Arg lie 
820 

lie Glu Val Ala 
835 

Val Ala He Asn 
850 

Leu Gin Gly Ser 
865 



Glu Lys Asn Phe Asn Leu Arg Arg Phe Met Tyr Thr 
775 7 80 

Leu Glu Gly Arg Pro Arg Gly Glu Leu His Glu Gin 
790 795 800 

Thr Val Leu Thr Thr Met His Ala Phe Pro Tyr lie 
805 810 8 i5 

Ser Val lie Gin Lys Glu Glu Phe Val Leu Thr Pro 
825 830 

lie Glu Asp Met Lys Lys Lys Thr Leu Gin Leu Ala 
840 845 

Gin Glu Pro Pro Asp Ala Lys Met Leu Gin Met Val 
855 860 

Val Gly Ala Thr Val Asn Gin Gly Pro Leu Glu Val 
870 875 880 
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Ala Gin Val Phe Leu Ala Glu He Pro Ala Asp 
885 890 

His His Asn Lys Leu Arg Leu Cys Phe Lys Glu 
900 905 

Gly Glu Ala Val Glu Lys Asn Lys Arg Leu He 
915 920 

Glu Tyr Gin Gin Glu Leu Lys Lys Asn Tyr Asn 
930 935 

Leu Arg Pro Met He Glu Arg Lys He Pro Glu 
945 950 * 955 

Phe Arg Val Glu Ser Gin Lys Arg Asp Ser Phe 
965 A 97 0 

Arg Lys Cys Glu Thr Gin Leu Ser Gin Gly Ser 
980 985 



Pro Lys Leu Tyr Arg 
895 

Phe lie Met Arg Cys 
910 

Thr Ala Asp Gin Arg 

925 

Lys Leu Lys Glu Asn 
940 

Leu Tyr Lys Pro He 
960 

His Arg Ser Ser Phe 
975 



<210> 25 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from CLASP-1 

<400> 25 

Tyr Arg Val Ala Phe Tyr Gly Gin Gly Phe Phe Glu Glu Glu Glu Gly 
1 5 10 15 

Lys Glu Tyr He Tyr Lys Glu Pro 
20 

<210> 26 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from CLASP-2 D KIAA1058 

<400> 26 

Phe Arg Val Ala Phe Phe Gly Gin Ala Ala Gin Tyr Gin Phe Thr Asp 
15 10 15 

Ser Glu Thr Asp Val Glu Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu 
20 25 30 

Tyr He Tyr Lys Glu Pro 
35 



<210> 27 
<211> 14 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif B from CLASP-2 

<400> 27 

Phe Glu Asp Glu Asp Gly Lys Glu Tyr He Tyr Lys Glu Pro 
1 5 10 

<210> 28 

<211> 24 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from CLASP-6 

<400> 28 

Phe Arg Val Ala Phe Phe Gly Gin Gly Phe Phe Glu Asp Glu Asp Gly 
1 5 io 15 

Lys Glu Tyr He Tyr Lys Glu Pro 
2 0 

<210> 29 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from CLASP-4 

<400> 29 

Phe Arg Val Ala Phe Tyr Gly Gin Ser Phe Phe Glu Glu Glu Asp Gly 
1 5 10 15 

Lys Glu Tyr He Tyr Lys Glu Pro 
20 

<210> 30 
<211> 31 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from DOCK180 

<400> 30 

Phe Ala Val Gly Tyr Tyr Gly Gin Gly Phe Pro Thr Phe Leu Arg Gly 
1 5 10 15 

Lys Val Phe He Tyr Arg Gly Lys Glu Tyr Glu Arg Arg Glu Asp 
20 25 30 
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<210> 31 

<211> 31 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from D0CK2 

<400> 31 

Phe Ala Val Gly Tyr Tyr Gly Gin Gly Phe Pro Ser Phe Leu Arg Asn 
15 10 15 

Lys Val Phe He Tyr Arg Gly Lys Glu Tyr Glu Arg Arg Glu Asp 
20 25 30 

<210> 32 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from DOCK3 

<400> 32 

Phe Arg Val Gly Phe Tyr Gly Arg Lys Phe Pro Phe Phe Leu Arg Asn 
1 5 10 15 

Lys Glu Tyr Val Cys Arg Gly His 
20 

<210> 33 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from KIAA0716 

<400> 33 

Phe Arg Val Gly Phe Tyr Gly Lys Lys Phe Pro Phe Phe Leu Arg Asn 
1 5 10 15 

Lys Glu Phe Val Cys Arg Gly His 
20 

<210> 34 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs A and B from CLASP-3 
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<400> 34 

Phe Arg Val Gly Phe Tyr Gly Thr 
1 5 

Glu Phe Val Tyr Lys Glu Pro 
20 



Lys Phe Gly Asp Leu Asp Glu Gin 
10 15 



<210> 35 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP /DOCK 
motif C from rat TRG 

<400> 35 

Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg Leu Leu Lys Leu 
1 5 io - - 



15 



Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met lie Gin Asp Ser 

20 25 30 

Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Phe Ala Tyr He Gin 
35 a n 



Val Thr His Val Thr Pro Phe Phe Asp Glu Lys Glu 
50 55 eo 



<210> 36 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from CLASP-1 

<400> 36 

Pro Lys Leu Thr Gly Leu Ser Glu He Ser Gin Arg Leu Leu Lys Leu 
1 5 io - 



15 



Tyr Ala Asp Lys Phe Gly Ala Asp Asn Val Lys lie He Gin Asp Ser 

20 25 30 

Asn Lys Val Asn Pro Lys Asp Leu Asp Pro Lys Tyr Ala Tyr He Gin 

35 40 45 

Val Thr Tyr Val Thr Pro Phe Phe Glu Glu Lys Glu 

50 55 " 60 



<210> 37 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from CLASP-2 



<400> 37 




Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met Thr Gin Asp Ser 
20 25 30 

Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr He Gin 
35 40 45 



Val Thr His Val He Pro Phe Phe Asp Glu Lys Glu 
50 55 * 60 



<210> 38 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from CLASP-4 



<400> 38 




Tyr Gly Glu Lys Phe Gly Thr Glu Asn Val Lys lie He Gin Asp Ser 
20 25 30 



Asp Lys Val Asn Ala Lys Glu Leu Asp Pro Lys Tyr Ala His He Gin 

35 40 " 45 

Val Thr Tyr Val Lys Pro Tyr Phe Asp Asp Lys Glu 

50 55 60 



<210>' 39 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from CLASP-3 

<400> 39 

Pro Ala He Thr Lys Leu Ala Glu He ' Ser His Arg Leu Glu Gly Phe 
1 5 io 15 

Tyr Gly Glu Arg Phe Gly Glu Asp Val Val Glu Val He Lys Asp Ser 
20 25 3 o 

Asn Pro Val Asp Lys Cys Lys Leu Asp Pro Asn Lys Ala Tyr He Gin 
35 40 45 

He Thr Tyr Val Glu Pro Tyr Phe Asp Thr Tyr Glu 
50 55 1 - 60 
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<210> 40 
<211> 54 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from KIAA0716 

<400> 40 

His Asp Tyr Glu Arg Leu Glu Ala Phe Gin Gin Arg Met Leu Asn Glu 
15 10 15 

Phe Pro His Ala lie Ala Met Gin His Ala Asn Gin Pro Asp Glu Thr 
20 25 30 

lie Phe Gin Ala Glu Ala Gin Tyr Leu Gin lie Tyr Ala Val Thr Pro 
35 40 45 

lie Pro Glu Ser Gin Glu 
50 



<210> 41 
<211> 54 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from DOCK3 

<400> 41 

His Asp Tyr Glu Arg Leu Glu Ala Phe Gin Gin Arg Met Leu Ser Glu 
15 10 15 

Phe Pro Gin Ala Val Ala Met Gin His Pro Asn His Pro Asp Asp Ala 
20 25 30 

lie Leu Gin Cys Asp Ala Gin Tyr Leu Gin lie Tyr Ala Val Thr Pro 
35 40 45 

lie Pro Asp Tyr Val Asp 
50 



<210> 42 
<211> 46 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motif C from D0CK2 

<400> 42 

Phe Gin Met Gin Leu Met Thr Gin Phe Pro Asn Ala Glu Lys Met Asn 
1 5 10 15 
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Thr Thr Ser Ala Pro Gly Asp Asp 
20 

He Gin Cys Phe Thr Val Gin Pro 

35 40 



Val Lys Asn Ala Pro Gly Gin Tyr 
25 30 

Val Leu Asp Glu His Pro 
45 



<210> 43 
<211> 53 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/ DOCK 
motif C from DOCK180 

<400> 43 

Glu Tyr Glu Arg Arg Glu Asp Phe Gin Met Gin Leu Met Thr Gin Phe 
15 10 15 

Pro Asn Ala Glu Lys Met Asn Thr Thr Ser Ala Pro Gly Asp Asp Val 
20 25 30 

Lys Asn Ala Pro Gly Gin Tyr He Gin Cys Phe Thr Val Gin Pro Val 
35 40 45 

Leu Asp Glu His Pro 
50 



<210> 44 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-1 

<400> 44 

Arg Thr He Leu Thr Thr Ser His Leu Phe Pro Tyr Val Lys Lys Arg 
15 10 15 

He Gin Val He Ser Gin Ser Ser Thr Glu Leu Asn Pro lie Glu Val 
20 25 30 

Ala He Asp Glu Met Ser Arg Lys Val Ser Glu Leu Asn 
35 40 45 



<210> 45 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP /DOCK 
motifs D and E from rat TRG 

<400> 45 

Arg Thr He Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg 



77 



1 5 

He Pro Val Met Tyr Gin His His 
20 

Ala He Asp Glu Met Ser Lys Lys 
35 4 0 



10 15 

Thr Asp Leu Asn Pro He Glu Val 
25 30 

Val Ala Glu Leu His 
45 



<210> 46 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-2D KIAA1058 

<400> 46 

Arg Thr He Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg 
1 5 10 15 

He Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val 
20 25 30 

Ala He Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg 
35 40 45 



<210> 47 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-2 

<400> 47 

Arg Thr He Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg 
1 5 10 15 

He Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val 
20 25 30 

Ala lie Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg 
35 40 45 



<210> 48 
<211> 44 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-6 

<400> 48 

Arg Thr lie Leu Thr Ala lie His Cys Phe Pro Tyr Val Lys Lys Arg 
1 5 10 " " 15 
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He Pro Phe Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val 
20 25 30 

His Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg 
35 40 



<210> 49 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-4 

<400> 49 

Arg Thr He Leu Thr Thr Ser Asn Ser Phe Pro Tyr Val Lys Lys Arg 
1 5 10 15 

He Pro He Asn Cys Glu Gin Gin He Asn Leu Lys Pro He Asp Val 
20 25 ~ 30 

Ala Thr Asp Glu He Lys Asp Lys Thr Ala Glu Leu Gin 
35 40 45 



<210> 50 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-3 

<400> 50 

Lys Thr He Leu Thr Thr Ser His Ala Phe Pro Tyr He Lys Thr Arg 
15 10 15 

Val Asn Val Thr His Lys Glu Glu He lie Leu Thr Pro He Glu Val 
20 25 30 

Ala He Glu Asp Met Gin Lys Lys Thr Gin Glu Leu Ala 
35 40 45 



<210> 51 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from CLASP-5 

<400> 51 

Asn Thr Val Leu Thr Thr Met His Ala Phe Pro Tyr He Lys Thr Arg 
15 10 15 
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He Ser Val He Gin Lys Glu Glu 
20 

Ala He Glu Asp Met Lys Lys Lys 
35 40 



Phe Val Leu Thr Pro He Glu Val 
25 30 

Thr Leu Gin Leu Ala 
45 



<210> 52 • 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from KIAA0716 

<400> 52 

Arg Thr Ser Leu Tyr Leu Val Gin Ser Leu Pro Gly He Ser Arg Trp 
1 5 10 15 

Phe Glu Val Glu Lys Arg Glu Val Val Glu Met Ser Pro Leu Glu Asn 
20 25 30 

Ala lie Glu Val Leu Glu Asn Lys Asn Gin Gin Leu Lys 
35 40 45 



<210> 53 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from D0CK2 

<400> 53 

Arg Thr Ser Phe Val Thr Ala Tyr Lys Leu Pro Gly lie Leu Arg Trp 
1 5 10 " 15 

Phe Glu Val Val His Met Ser Gin Thr Thr lie Ser Pro Leu Glu Asn 
20 25 30 

Ala lie Glu Thr Met Ser Thr Ala Asn Glu Lys lie Leu 
35 40 ~ 45 



<210> 54 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from DOCK3 

<400> 54 

Arg Thr Thr Leu Thr Leu Thr His Ser Leu Pro Gly lie Ser Arg Trp 
15 10 " 15 

Phe Glu Val Glu Arg Arg Glu Leu Val Glu Val Ser Pro Leu Glu Asn 



80 



20 



25 



30 



Ala lie Gin Val Val Glu Asn Lys Asn Gin Glu Leu Arg 
35 40 45 



<210> 55 
<211> 45 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs D and E from DOCK180 

<400> 55 

Arg Thr Ser Phe Val Thr Ala Tyr Lys Leu Pro Gly lie Leu Arg Trp 
1 5 10 15 

Phe Glu Val Val His Met Ser Gin Thr Thr lie Ser Pro Leu Glu Asn 
20 25 30 

Ala lie Glu Thr Met Ser Thr Ala Asn Glu Lys lie Leu 
35 40 45 



<210> 56 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from CLASP-1 

<400> 56 

Ser Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Lys Val Asn Ala 
15 10 " 15 

Gly Pro Met Ala Tyr Ala Arg Ala Phe Leu Glu Glu Thr Asn Ala Lys 
20 25 30 

Lys Tyr Pro Asp Asn Gin Val Lys Leu Leu Lys Glu lie Phe Arg Gin 
35 40 45 

Phe Ala Asp Ala Cys Gly Gin Ala Leu Asp 
50 ~ 55 



<210> 57 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from rat TRG 

<400> 57 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
15 10 15 
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Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 25 30 

Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
35 40 45 

Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



<210> 58 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from CLASP-2D KIAA1058 

<400> 58 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
15 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 25 ~ 30 

Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
35 40 45 

Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



<210> 59 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from CLASP-2 

<400> 59 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
15 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 25 30 

Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
35 40 45 

Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



<210> 60 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: CLASP /DOCK 
motifs F and G from CLASP-6 

<400> 60 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
15 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 ^ " 25 30 

Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
35 40 45 

Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



<210> 61 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from CLASP-3 

<400> 61 

Met Leu Gin Met Val Leu Gin Gly Ser Val Gly Thr Thr Val Asn Gin 
15 10 15 

Gly Pro Leu Glu Val Ala Gin Val Phe Leu Ser Glu lie Pro Ser Asp 
20 25 30 

Pro Lys Leu Phe Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Asp 
35 40 45 

Phe Thr Lys Arg Cys Glu Asp Ala Leu Arg 
50 55 



<210> 62 
<211> 58 
<212>. PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from CLASP-4 

<400> 62 

Gin Leu Gin Leu Lys Leu Gin Gly Cys Val Ser Val Gin Val Asn Ala 
15 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asn Asp Ser Gin Ala Ser 
20 25 30 

Lys Tyr Pro Pro Lys Lys Val Ser Glu Leu Lys Asp Met Phe Arg Lys 
35 40 45 
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Phe lie Gin Ala Cys Ser He Ala Leu Glu 
50 55 



<210> 63 
<211> 58 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from CLASP-5 

<400> 63 

Met Leu Gin Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin 
1 5 io 



15 



Gly Pro Leu Glu Val Ala Gin Val Phe Leu Ala Glu lie Pro Ala Asp 
20 25 30 

Pro Lys Leu Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu 
35 40 45 

Phe He Met Arg Cys Gly Glu Ala Val Glu 
50 55 



<210> 64 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from KIAA0716 

<400> 64 

Pro Leu Thr Met Cys Leu Asn Gly Val He Asp Ala Ala Val Asn Gly 
1 5 io 



15 



Gly Val Ser Arg Tyr Gin Glu Ala Phe Phe Val Lys Glu Tyr He Leu 
20 25 30 

Ser His Pro Glu Asp Gly Glu Lys He Ala Arg Leu Arg Glu Leu Met 
35 40 45 

Leu Glu Gin Ala Gin lie Leu Glu Phe Gly Leu Ala 
50 55 6 o 



<210> 65 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and G from DOCK2 

<400> 65 

Pro Leu Ser Met Leu Leu Asn Gly He Val Asp Pro Ala Val Met Gly 
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1 



5 



10 



15 



Gly Phe Ala Lys Tyr Glu Lys Ala Phe Phe Thr Glu Glu Tyr Val Arg 
20 25 30 

Asp His Pro Glu Asp Gin Asp Lys Leu Thr His Leu Lys Asp Leu He 
35 40 45 

Ala Trp Gin He Pro Phe Leu Gly Ala Gly lie Lys 
50 55 60 



<210> 66 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP/DOCK 
motifs F and.G. from DOCK3 

<400> 66 

Leu Leu Ser Met Cys Leu Asn Gly Val He Asp Ala Ala Val Asn Gly 
15 10 15 

Gly lie Ala Arg Tyr Gin Glu Ala Phe Phe Asp Lys Asp Tyr He Asn 
20 25 30 

Lys His Pro Gly Asp Ala Glu Lys lie Thr Gin Leu Lys Glu Leu Met 
35 40 45 

Gin Glu Gin Val His Val Leu Gly Val Gly Leu Ala 
50 55 60 



<210> 67 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CLASP /DOCK 
motifs F and G from DOCK180 

<400> 67 

Pro Leu Ser Met Leu Leu Asn Gly lie Val Asp Pro Ala Val Met Gly 
1 5 10 15 

Gly Phe Ala Lys Tyr Glu Lys Ala Phe Phe Thr Glu Glu Tyr Val Arg 
20 25 30 

Asp His Pro Glu Ala His Glu Lys lie Glu Lys Leu Lys Asp Leu lie 
35 40 45 

Ala Trp Gin lie Pro Phe Leu Ala Glu Gly He Arg 
50 55 60 



<210> 68 
<211> 683 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 1.1 

sequence of bacterial artificial chromosome BAC4 
using primer HC2AS2 



<220> 

<221> modified_base 

<222> (1) . . (683) 

<223> n is g, a, c, or t 



<400> 68 

tttctacagn 

gacaaagttt 

tttactctat 

atataaatga 

tcttgatgtt 

ggctcacacc 

gggtttgaga 

atccaggcat 

atttgcaaga 

ccccaagcnn 

accatacnna 

tgcanaggaa 



gtntactcag 
gcaccatttt 
agatcttttt 
ctagtacaag 
atttgtacac 
tgtaatccta 
ccagcctggc 
ggtgatgtgt 
ggctgggagg 
ggggnganca 
ccaacccncn 
aancaaaatn 



gtatgtgctc 
gcaagaagaa 
ctaaagaaag 
catcattttg 
gatcaatttt 
gcattttgga 
caacatggca 
gcctgtagtc 
gtcaaagccc 
agagcaaagg 
nacctacccn 
ncc 



cttcaacaaa 
aaaaatccta 
aaagtacaac 
caacagattt 
tagtcttaat 
ggccaaggtg 
aaaccttgtc 
ccaactncct 
naantgagcc 
actnntgtnn 
acctttccan 



attagcagtt 
atgtgttata 
tgaagtgctt 
cccctttcat 
aagatgaggc 
ggcagatcac 
tctacaaaaa 
aggaggctag 
attggtncat 
tttanaaaaa 
nttaaaanaa 



gctgctctgt 60 
ttactatatt 120 
atatgtattc 180 
tggaggatct 240 
tgggtgtggt 300 
tttagcccag 360 
tacnaaaatt 420 
gggtaggggg 480 
gtcacttgga 540 
aaaccgggct 600 
ggctttgnct 660 
683 



<210> 69 
<211> 673 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 1.2 

sequence of bacterial artificial chromosome BAC2 6 
using primer HC2AS2 



<220> 

<221> modified_base 

<222> (1) . . (673) 

<223> n = g, a, c, or t 



<400> 69 

tctggtttct acagtgtata ctnaggtatg tgctccttna acaaaattag cagttgctgc 60 
tctgtgacaa agtttgcacc attttgcaag aagaaaaaaa tcctaatgtg ttatattact 120 
atatttttac tctatagatc tttttctaaa gaaagaaagt acaactgaag tgcttatatg 180 
tattcatata aatgactagt acaagcatca ttttgcaaca gatttcccct ttcattggag 240 
gatcttcttg atgttatttg tacacgatca atttttagtc ttaataagat gaggctgggt 300 
gtggtggctc acacctgtaa tcctagcatt ttggaggcca aggtgggcag atcactttag 360 
cccaggggtt tgagaccagc ctggccaaca tggcaaaacc ttgtctctac aaaaatacaa 420 
aaattatcca ggcatggtga tgtgtgcctg tagtcccagc tacctaggag gctagggtag 480 
ggggattgca agaggctngg aggtcaaggc ccgcagtgag ccatggtcat gtcactgcac 54 0 
ccccagccag ggccgacagg agcaagactn ttgtntcaaa aaaaaacagn aaccaacanc 600 
caacaacaac aacnaccttt cngcaaaana agcttgctnc aangaaacca aaatgncttc 660 
ttnttttccc ccn 673 



<210> 70 
<211> 1034 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Ref 1.3 

sequence of bacterial artificial chromosome BAC6 
using primer HC2AS2 



<220> 

<221> modif ied_base 

<222> (1) . . (1034) 

<223> n = g, a, c, or t 



<400> 70 

agnnnnnccc nctacnccac ttttaacctt ttgaaaacac agtgtttnct caantatgcg 60 
ctccttcaca tattagcagt tgctgctctg tgacatagtt gcaccattnt gcaagaagaa 120 
aaaatcctaa gtgtnatatc actatatnnn tactctatag atcttntcta aagaaagaaa 180 
gtcaactgat gtgcttatat gtatncatat aaatgactag tacatgcatc attttgcaac 240 
agatntctcc tcacattgga ggatcttctn gangnattcg acacgatnan tattagtctn 300 
aataagatga ngctggtgtg gnggtacact gnatctagca tntggangca tgtggcagac 360 
acttanccnc ggtngagaca gctgtcactg ncnaactgtc tctntaaanc aaannctccg 420 
cnggngatgg gctgagccag tcctagnngc tagntagnga tgnngagntg tngcacgncg 4 80 
agngagcatg ntctgtactg actcatcagg cgncnacacg ntctgttcna aaacatacca 540 
cacacactcn cacctncgca aaattgctct nnaaanatgc ttntttcaca cngntncaat 600 
cnctatatnn tcttctattc tncnacgtnt nattannatc ttncnctgca naacnatncg 660 
nccacctnna nnaccttang cttngtttca cgcttatagc tcccctacac ntnncagcnn 720 
ttncnngtga agggccnccc gaatctacga ncatactctc tccgtatatn gcctcggtca 780 
ncgccatctg ctgtntnctc ntcnctngcn nttnancngt ncgctatctc tnnnccggat 840 
ccncnccata tnntnnctct acttanagcg taanntntnc ncncactant cacaacttnt 900 
ncntnnaact ctatctnctc ctctctacca cctcacttac tacctnttca cncantctcc 960 
ttcnctntcc actgatctcc acatagctgc tntactcgcc antttatcat atncacacnc 1020 
tctacgctnn ntnt 1034 



<210> 71 
<211> 644 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 2.1 

sequence of bacterial artificial chromosome BAC4 
using primer HC2S1 

<220> 

<221> modif ied_base 

<222> (1) . . (644) 

<223> n = g, a, c, or t 



<400> 71 

cttgtattna aagagggtct gcaggaagaa gtgtgtagtc ataaatacct cactggatat 60 
tttatacagg attctaaaaa acctattagc aatagtatgc tagaaatagt cattagcttc 120 
ttgaccttct tagaactgca cactctattg cactgtacag atttcaggat ggctgcaggg 180 
attgatttga aaactaagga cacatttcaa taaacaatgt cttcaattga tttttagggc 24 0 
tcctcctact tcaatgaagg acttcaggta gcttataatt acagacacag gctcaataca 300 
ataaaaaaat tagtaaggca gagctttaaa aaaaaaaaag gaaaaagata attctaccag 360 
agaaaggcta catggtgact tctgttacca gtaacaaccc ccgcactacc tttgggtctc 420 
caggagcaaa acagctaatg tagttgttga tctgcttgaa gacaaagccc ctgtccatga 480 
aggtgaaaca tctctgtgga ggaaaacaag caaaaaagtt atttcaggtc caaacatttc 54 0 
ggaaatttgg attcaaagca ggcatttatt gctaataagt ttatccactg acataaaaaa 600 
catgccttca acattgccag agcacctact ctattntagt cncn 644 
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<210> 72 
<211> 725 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 3.1 

sequence of bacterial artificial chromosome BAC4 
using primer C96AS 



<220> 

<221> modified_base 

<222> (1)..{725) 

<223> n = g, a, c, or t 



<400> 72 

aatcagcaga 

agaagacaca 

ccatctcctt 

gagcaaaatc 

taaaataaag 

atatctgtca 

acggacctcc 

gaagtggttt 

ggatagaaac 

caaacnaaca 

ggtcaaagag 

gntgttctnc 

aggng 



ccaaacagag 
catggtaagt 
tatttggatc 
ttagtgctgt 
gacattatca 
tcaaaagaat 
cggaactcct 
ctgcagaact 
tactttgngt 
aaaaaaaaac 
atgatcagna 
tttttagcac 



gcaggtagag 
ttgacccagg 
cttcctataa 
taccatgaat 
atgcacattc 
gctttatcag 
ggagggctgt 
catctgttaa 
taggaaagat 
taagacccat 
ntttggcntt 
anggagggat 



ggtggctatc 
attctgagaa 
agacagatat 
tttctaactg 
cttccattgg 
caggttcttg 
ccccacctcc 
tgagtagtca 
gcaatgctct 
ccttntgnat 
naaatgaaga 
nttaantgaa 



cttgcctgat 
ccgaactaag 
ttgattttag 
.attactttct 
ggaccactca 
agcacactga 
ctnagtaaca 
agctgggagg 
tttgaataaa 
ttcaagccca 
aagaaatnaa 
aaccaattta 



ggctctgaaa 60 
ttggtgctga 120 
tcccaaaata 180 
ttacaccact 240 
cccttgaagc 300 
tggcgatcag 360 
gtcccaccaa 420 
tctgaaatga 480 
acaaacaaac 540 
ccctggggtn 600 
ttntccaggg 660 
aatccaattn 720 
725 



<210> 73 
<211> 689 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 4.1 - 

sequence of bacterial artificial chromosome BAC4 
using primer C2AS5 



<220> 

<221> modified_base 

<222> (1) . . (689) 

<223> n = g, a, c, or t 



<400> 73 

ttcctttctg caaggctgtt cccgaatctg tgcttatgag agatcctctc gaatcagcat 60 
ttctcacact gttgatgttt ggagttgagg ttgtatatgg agaagctaaa tggaaatcaa 120 
gccaacaata aagttttatt aagacagaac aaaataaaga tgagtactga actttaaggg 180 
aaattgcttt tattgcactt attttttctg ttaggaagtt ggctcaagag ttgcattcca 240 
ttacttcacc tttaaagaac caggtcatat acaatgagat aaaaagaaac tagtctgaaa 300 
cattcagatg taaacatcaa ttcacttgtt agaaaccacc tttgatcgct aaagactaaa 360 
tgcatacctg tttcagaatg tgatagaatg aagacttaaa aaaattaaaa gataaatcca 420 
cctacaacta tcaaatcaca aaattaaacc acacaacaaa cttgtagcat tcaaactggt 480 
aataaacact gaggagccta cccaactctg aggggtgtca tggggtattt taaattttcg 540 
aggagaacac agtgatatgt gacctcagcc agaagctgct gtttnagcag caggttggtg 600 
ctatgctcct ttttgaagac atatttgtga agctgggtat tttggggggc ctgcttatga 660 
taaaanggca aggtnttcaa tgnaggggn 68 9 



88 



<210> 74 
<211> 680 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 4.2 

sequence of bacterial artificial chromosome BAC26 
using primer C2AS5 



<220> 

<221> modif ied_base 

<222> (1) . . (680) 

<223> n = a, g, c, or t 



<400> 74 

ttcctttctg 

tttctcacac 

agccaacaat 

gaaattgctt 

attacttcac 

acattcagat 

atgcatacct 

acctacaact 

taataaaaca 

tttcgnggga 

agcnaggttg 

nngnggcccc 



gaaggctgtt 
tgttgatgtt 
aaagttttat 
ttattgcact 
ctttaaagaa 
gtaaacatca 
gtttcagaat 
atcaaatcac 
ctgaggagcc 
nancccagtg 
nnctntgctc 
ctncnttnnt 



acccgaatct 
tggagttgag 
taagacagaa 
tattttttct 
ccaggtcata 
attcacttgt 
gtgatagaat 
aaaattaaac 
tacccaactt 
ntatggtgac 
ctttttagaa 



gtgcttatga 
gttgtatatg 
caaaataaag 
gttaggaagt 
tacaatgaga 
tagaaaccac 
gaagacttaa 
cncacaacaa 
tgaggggtgt 
cttcacccaa 
nacnntattt 



gagatcctct 
gagaagctaa 
atgagtactg 
tggctcaaga 
taaaaagaaa 
ctttgatcgc 
aaaaattaaa 
acttgtagca 
caatggggtn 
gaagcttgtt 
tnnnaaatnc 



cgaatcagca 60 
atggaaatca 120 
aactttaagg 180 
gttgcattcc 240 
ctagtctgaa 300 
taaagactaa 360 
agataaatcc 420 
ttcaaactgg 480 
tttttaaatt 540 
tgtttnacca 600 
tggntttttt 660 
680 



<210> 75 
<211> 686 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 5.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S6 



<220> 

<221> modified_base 

<222> (1) . . (686) 

<223> n = g, c, a, or t 



<400> 75 

ttcctggata 

gcccaaagta 

taaaccaccc 

gaagtgctct 

tcttgagtga 

atttcctgta 

ccaggctgga 

acgactcctc 

cggctaattt 

tcaaactcct 

ngtgagccca 

attcaacaca 



aggtaattgc 
aacgtacttc 
ggctgacctg 
gattcctgtt 
atggctctgg 
gtctttttat 
gtacagcggc 
tgcctcagcc 
tttgtntttt 
gacctcgtca 
cttacacctn 
gcttttccac 



ttttacccaa 
atgttctagt 
gagtaggtga 
tccagtacct 
tgggttgaac 
ttatttattt 
acgatctcaa 
tccccagcag 
tagtagagat 
tccgcnccct 
gggcaattcc 
ccacaa 



cacaaatgtt 
gccttttaag 
tgagagcttt 
cagatcctgg 
ggggagggac 
attttttgag 
ttnactgcaa 
ctgggaccac 
ggggtttcac 
cggnctncca 
ctgtnagtct 



tcttataatc 
tgtgaccttt 
aaggttgggg 
gcagggtttg 
tcaaaatgct 
acagagtctc 
cctccgcctc 
aggcacaagc 
catatttggc 
aagtgcttgg 
tttttaccag 



aatggattta 60 
tgtttttttc 120 
cccattcctt 180 
cagtggagcg 240 
gcccatctca 300 
gctctgtcgc 360 
ctgggttcaa 420 
caccaccgcc 480 
caggctgggc 540 
gattncaggc 600 
agacaccatc 660 
686 



<210> 76 



89 



<211> 672 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 5.2 

sequence of bacterial artificial chromosome BAC2 6 
using primer C2S6 



<220> 

<221> modified_base 

<222> (1) . . (672) 

<223> n = g, a, c, or t 



<400> 76 

tgagaagagc aatttcctgg ataaggtaat tgcttttacc caacacaaat gtttcttata 60 
atcaatggat ttagcccaaa gtaaacgtac ttcatgttct agtgcctttt aagtgtgacc 120 
ttttgttttt ttctaaacca cccggctgac ctggagtagg tgatgagagc tttaaggttg 180 
gggcccattc cttgaagtgc tctgattcct gtttccagta cctcagatcc tgggcagggt 240 
ttgcagtgga gcgtcttgag tgaatggctc tggtgggttg aacggggagg gactcaaaat 300 
gctgcccatc tcaatttcct gtagtctttt tatttattta tttatttttt gagacagagt 360 
ctcgctctgt cgcccaggct ggagtacagc ggcacgatct caattcactg caacctccgn 420 
ctccctgggt tcaaacgact cctctgnctn agnctcccag cagcctggga accacaggct 480 
cangccacca cgcccggcta attnttgtaa ttttnagtaa naaattgggg gttctcacca 540 
tnttggccca agncttgggc ctaaaaacct tnctnaccnt cgncattcnc nccccnaccn 600 
tgggcnctnc tcaaangngc ttggggattt ancannggcn ttaacccccc ntatcaccgt 660 
ggnccttaat tt 672 



<210> 77 
<211> 700 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ref 6.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S7 



<220> 

<221> modif iedjoase 

<222> (1) . . (700) 

<223> n = g, a, c, or t 



<400> 77 

nagngngggt ttnagncgtt tgaagcctgn nacgnggtgn gtgctngaac tctgtgggct 60 
ttcaggtact ggggtatctg ggagcctgct gtttgcattg ctagtgcatc agaccagggc 120 
tttttcctcc ctgtagctgc tacttataca catagctcta actgagatga ttctccagac 180 
aactgatgca gagcagcaaa agcttctgcc gttctcccct tctaggagtg tctcctttct 240 
ttggaaagag atcatgaggg gctagattgt aatgaagtga ggctcagtgc ttgagcacat 300 
ccggtaaaag ttccaatata ttggtcataa agtttctcat tctttatagc agttaatttc 360 
tctggctcat gagttttctt agttttaatc tgacttttaa attaatgtct ccagcaccag 420 
tcatatcccc agggcaaact caaaggcatg agaggccaga ctcgggtcct ggtcatagca 480 
acccctgtct agggccttgg tccctgcctc cgcttgtgtg ctgtggcgca ggtcctatgg 54 0 
gcccttagga aacaggacca ccctgtcgca ccccctacag agaccagcca agtttgacat 600 
tagatcaccg tagcaatgtn tgcaaattcc agtttcttgc taaaacaggt taagccttgc 660 
agccacttta tctgtaactg gcngaggttt tgacataaaa 700 



<210> 78 
<211> 676 



90 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 7.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S8 



<220> 

<221> modif ied_base 

<222> (1) . . (676) 

<223> n = g, a, c, or t 



<400> 78 

ctctcgacac 

nggttctagt 

ctatgttgca 

aaattccttt 

actggtcagt 

actcttggct 

gaatatcttt 

gcaataaaca 

acgttttgga 

aataatattc 

tactttttca 

gaatgagtgt 



gctgtttcta 
tttacctttc 
tttttacttc 
aatgaaatca 
gtgtgctgcg 
cgaaccttga 
aaatatatcc 
caagacacat 
gatagaaaat 
aagtaggtgg 
ttcttgctaa 
ttatat 



ttaacattgg 
acattcattc 
agcaattatt 
ttccacagtg 
cgcttgggta 
ggatggtgaa 
aaatgttata 
gttttcagtt 
gaaaggggtt 
agatggactc 
atgattactt 



cgtttaaggt 
tgcttggtaa 
tttgtccctg 
aatggcttga 
tggtggaaac 
tataggcacc 
gcgtttaatt 
ttttatctgt 
ttttttttgt 
ttcaccactc 
ccatttctag 



ttgtatcaat 
gctcagtgag 
taaggaaacc 
atgccctgaa 
acggtctctg 
taatcaggca 
agatttttat 
tactgcatta 
cttgttttaa 
tcctgttttt 
catagaaaag 



ttgctgttcg 60 
cacaaactta 120 
attaatcttt 180 
ataaaattta 240 
gaggcagtta 300 
tttctgcctt 360 
gtagaaagga 420 
aatgataaaa 480 
agttttagca 540 
aggaacccaa 600 
gagaaaattg 660 
676 



<210> 79 
<211> 686 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 8.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S9 



<220> 

<221> modif ied_base 

<222> (1) . . (686) 

<223> n = a, c, g, or t 



<400> 79 

cgctttnaaa tnccagccgc 
atgcctggct ctgattgtgt 
gaagcggcca tggggactga 
ctttggtctg cattcctacc 
gcattccttt agcgggctgt 
tctgttctgt ctccttccca 
gtggtttctc ttcctctgtt 
acaaagatac taaaatctca 
agtccatccc aaatttgtgt 
cctactcttg actagntggt 
cgtcactccc actttcctgt 
gggttgggac acgccctttn 



tactgcgggg cgntnaattc 
gggattggtc atcagtggcg 
tggcaggccc ttggattgcc 
ggcgaagtct catttcacct 
gtctaccctt ccatcctctc 
tcctcttctc cccagttctt 
tgactttcca aggtcatttt 
cctaaccact cttcttcttt 
ggacttcaca aaccttctct 
aaacgctcca tgttcttggc 
gcagaaccaa gcctcctaga 
tttggg 



gaaacgtgtt gttntctgtg 60 
gttggcagnt ggggttcatg 120 
accgcagagc ctggcagtgt 180 
cacgtgttat ctcttggaaa 240 
gtccaaactc cccctccttc 300 
cttcctatgt tccttcctca 360 
gactgttcct gctcccaact 420 
cttaatgaaa gaatgttttc 480 
aaaatggagc cttttctctt 540 
cagaactccc tggtgagtag 600 
aaactccttt gcanctgagt 660 

686 



<210> 80 
<211> 680 
<212> DNA 



91 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 9.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2AS10 

<220> 

<221> modif ied_base 

<222>. (1) . . (680) 

<223> n = g, a, t, or c 

<400> 80 

tttanaccna tntatccgng tcagttanag gagtctctga gaaatttccg acagcggtgt 60 
gagtttgggt tccttgtaaa tatactcctt tccatcttca tcttcaaaga atccctgtga 120 
cataaagcac aattagagct atccctgaac gtaagcccag ggcttaccac ctaggaagcg 180 
ttcttttatt acaaggggga aaaaaaggaa tgggtctaaa aatccagctg aaatgggctt 240 
tctgaatgag aaagaaaatg ctaataacat gaagtctagg tgcaaaggta aaggaaaaac 300 
acaacattgc aaacttattc aagaatgcag tcattaagtg ttgagtgaaa tgaaagattt 360 
tggatacaag actaagctgt cccagggaag tctaatggga gtcaagcctg tttcactttc 420 
ccaagaagca gaactcacta naaaatgatg agcagcccac gacaggcagg ctcagaagtg 4 80 
gacatgcctc ccttctcctg atggctncca tgcacacagg attttatggc atgaactgaa 540 
gcgtttgggg gtctggagta agtttagtaa aagttaggta aagcttgtaf aaattgtatt 600 
tttgctttac ccgatgagaa aaaaaatatt naagacctgg tagcttcaat attcaagaaa 660 
aatatttttc atntcacccg 680 



<210> 81 
<211> 619 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ref 10.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S11 

<220> 

<221> modif ied_base 
<222> (1) . . (619) 
<223> n = g, a, c, or t 

<400> 81 

ngnangtgga gccncgancc agggacaatc 
ttggttctga aaatgtcaaa atgatacagg 
aagtttcata gcaatgtaat gttgtgatnc 
tagaaaaaaa cacangaaaa atattaagga 
cttnctgatc ctttagngct ttccattaca 
aatttttgaa acatctaatt ttacaaaata 
tttaggncca gctatttaga aactctgaca 
acttgnccct ctttcnngna tgtaccacat 
ggcatgttan aggacaggtt gaaaccncan 
aatggtacna ngctctatng gaatngaaac 
atgngncnna ttcattttn 



tnaacctnct taaactgtac tcggatnaat 60 
attctggcaa ggtattgacc atgtttggan 120 
gattacatat natatatttt taaatgtnta 180 
ttgttggccc gtgagtggca ggtgtatntt 240 
tgcntgacat taaaaaaanc tttatcgcct 300 
attaaccgtn tggccangna tattntcatt 360 
naaatgaggg gctgtggctt ncctncctnn 420 
gaacttgncn cctctttcnn ctnaccgggt 480 
tngggcngga nttnggtnna attgggacac 540 
tctcccnacn nncngtgnnc cntggggaaa 600 

619 



<210> 82 
<211> 597 
<212> DNA 

<213> Artificial Sequence 



92 



<220> 

<223> Description of Artificial Sequence: Ref 11.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S12 

<220> 

<221> modified_base 

<222> (1) . . (597) 

<223> n = g, a, c, or t 



<400> 82 

agnanngttn ngcagctgca nntctggacc canaggccgc angggcacga gccnggacac 60 
gctcggcaaa gagctgtcca gagggattca gaagcttcag gactggaagg gtctttcgag 120 
ctcagttagc cacccccaca cccatttcag tttcacattt atctagtgct tccttttgaa 180 
tacttgggat gtttttctgt tgatctgttg gcacttcctt cttccacaag accagaagct 240 
catatccaat ctaaggtcac ttacccttct gagaatctga tgaaaatggc gtgccttatg 300 
tgcctagatg cttttgcaca cagtctaagg tgacttatgg actccaggtc cagcagccac 360 
acccagtcct gggtctccgc acagggaggg acccgtcttc acacacctgt ctcaggttct 420 
agcattgggc tgcttcagcg gtctcaggct gtgagtaaat gggatgtgag cttggatcgc 480 
cccacgctgt tgncccccgg ggggcttggc cagctggcca cttngaaatg cctccttttg 540 
cccaggaaag ctcactgcat ttcaatgggg nttntccacg aagttcanct ttanggg -597 



<210> 83 
<211> 634 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Ref 12.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S13 



<220> 

<221> modified_base 

<222> (1) . . (634) 

<223> n = a, c, g, or t 



<400> 83 

agnaaggtnn 

agggcagcag 

ctacttgaga 

tttctcctga 

ctgactgtgg 

aattctgggt 

cagtagattt 

gtccttaagt 

agcccaatca 

ttggnctacc 

catcccattc 



ctcantnaan 
gggacgtcct 
gcctcggttt 
tatcagaggg 
ggacaaagag 
gcctgattag 
tcctataaaa 
ttaccctctt 
atccaatttt 
tccaaaattt 
aangtcttgc 



ncagcgtgag 
tgcccctggg 
accaagtgat 
ggaggaaacc 
ccagatctca 
aagcatcaag 
ctggtgttgc 
aatggnatct 
tctttattgg 
cacagatgtt 
agtccattct 



ngttcaggtg 
tgacttgaga 
ccctgctccc 
tcatgatccc 
tagactaccc 
actcttctaa 
tggtttctat 
tttgattaat 
tagcattttt 
ctcctagggt 

gggg 



agccaggcac 
gtcgtttcca 
ttcccccaac 
tgccccccgc 
tgatttgtca 
atncaaagaa 
gaaaattgga 
ggaattcatt 
atgttctctt 
tttcctcctt 



agcaggccgg 60 
ctaacaaggt 120 
gtntgtgaca 180 
cccatgagga 240 
gtatttgggg 300 
gtgtggagag 360 
tccaaaaaaa 420 
attttaatat 480 
taaaaaaatc 540 
ttggttcaag 600 
634 



<210> 84 
<211> 567 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ref 13.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2S14 



93 



<220> 

<221> modif ied__base 

<222> (1) . . (567) 

<223> n = a, g, c, or t 



<400> 84 

gacttanatt tattcttcct tgcagagtag tgttagaata gatggcctac agaaaaaaaa 60 
ggttctggga tctacatggc agggagggct gcactgacat tgatgcctgg gggacctttt 120 
gcctcgaggc tgagctggaa aatcttgaaa atattttttt tttcctgtgg cacattcagg 180 
ttgaatacaa gaactatttt tgtgactatg tttttgatga cctaagggaa ctgaccattg 240 
taatttttgt accantgaac cangagattt aagtgctttt atattcattt ccttgcattt 300 
aagaaaatat gaaagcttaa ggaattatgt gagcttaaaa ctagtcaagc antttagaac 360 
caaaggccta tnttnataac cgcaactatg ctnaaaagna caaagtagta cagnatattg 420 
ntatgtacat atcatttggt aatacacncc nggcnttctg tacatatatg tattacattt 480 
ctacnttttt aatactcccn tgggcttatg ccnttaaggt taanttgnga taaatttngg 540 
ctgttccngt ntatncnata cnctttt 567 



<210> 85 
<211> 662 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ref 14.1 

sequence of bacterial artificial chromosome BAC4 
using primer C2AS15 



<220> 

<221> modified_base 
<222> (1) . . (662) 
<223> n = a, c, g, t 



<400> 85 

atgagaatgt 

taacaatata 

ttggttctaa 

cttaaatgca 

tacaatggtc 

acctgaatgt 

caaaaggccc 

tttttttctg 

cagctcaaga 

gngagattta 

aataaccgtt 

gg 



aatacatata 
ctgtactact 
actgcttgac 
aggaaatgaa 
agttccctta 
gccacaggaa 
ccaggcatca 
taggccatct 
gtgctaccac 
aaaaaaaatg 
ggtctttatt 



tgtacagaat 
ttgtactttt 
tagttttaag 
tataaaagca 
ggtcatcaaa 
aaaaaaaata 
atgtcagngc 
attctaacac 
acctttgtta 
tgccctttct 
ttccttttnt 



gccaggactg 
cagcatagtt 
ctcacataat 
ctaaatctcc 
aactagtcac 
ttttcaagat 
agccctcctg 
tactctgcag 
agacacaatg 
taccactcct 
ttccccttcc 



tattaacaat 
gcggttatta 
tccttaagct 
tggttcactg 
aaaaatagtt 
tttccagctc 
ccatgtagat 
ggagaataaa 
aaaactttgg 
atagnaaagt 
cttgggnctt 



gatatgtaca 60 
atataggcct 120 
ttcatatttt 180 
gtacaaaaat 24 0 
cttgtattca 300 
agcctcgagg 360 
cccagaacct 420 
atctaaagnc 480 
atattggcag 540 
ctggttaaga 600 
cctggggctc 660 
662 



<210> 86 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: KV1.3 
inhibitor 



<400> 86 

Thr Thr Asn Asn Asn Pro Asn Ser Ala Val Asn He Lys Lys He Phe 
1 5 10 ^ ~ 15 



94 



Thr Asp Val 



<210> 87 

<211> 4898 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (567) . . (4148) 
<220> 

<223> Human CLASP-2 



<400> 87 














aattgtaata 


cgactcacta 


tagggcgaat 


tgggtaccgg 


gccccccctc 


gaggtcgacg 


60 


gtatcgataa 


gcttgatatc 


gaattcggca 


cgagttttac 


accatcacca 


aaacccagaa 


120 


ttttatgatg 


agattaaaat 


agagttgccc 


actcagctgc 


atgaaaagca 


ccacctgttg 


180 


ctcacattct 


tccatgtcag 


ctgtgacaac 


tcaagtaaag 


gaagcacgaa 


gaagagggat 


240 


gtcgttgaaa 


cccaagttgg 


ctactcctgg 


cttcccctcc 


tgaaagacgg 


aagggtggtg 


300 


acaagcgagc 


agcacatccc 


ggtctcggcg 


aaccttcctt 


cgggctatct 


tggctaccaa 


360 


gagcttggga 


tgggcaggca 


ttatggtccg 


gaaattaaat 


gggtagatgg 


aggcaageca 


420 


ctgctgaaaa 


tttccactca 


tctggtttct 


acagggatac 


tcaggatcag 


catttacata 


480 


attttttcca 


gtactgtcag 


aaaaccgaat 


ctggagccca 


agccttagga 


aacgaacttg 


540 


taaagtacct 


taagagtctg 


catgcg atg 
Met 


gaa ggc cac 
Glu Gly His 


: gtg atg ate gec ttc 
Val Met lie Ala Phe 


593 



1 5 

ttg ccc act ate eta aac cag ctg ttc cga gtc etc acc aga gec aca 641 

Leu Pro Thr He Leu Asn Gin Leu Phe Arg Val Leu Thr Arg Ala Thr 

10 15 20 25 

cag gaa gaa gtc gcg gtt aac gtg act egg gtc att att cat gtg gtt 689 
Gin Glu Glu Val Ala Val Asn Val Thr Arg Val He He His Val Val 
30 35 40 

gec cag tgc cat gag gaa gga ttg gag age cac ttg agg tea tat gtt 737 
Ala Gin Cys His Glu Glu Gly Leu Glu Ser His Leu Arg Ser Tyr Val 
45 50 55 

aag tac gcg tat aag get gag cca tat gtt gec tct gaa tac aag aca 785 
Lys Tyr Ala Tyr Lys Ala Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr 
60 65 70 

gtg cat gaa gaa ctg acc aaa tec atg acc acg att etc aag cct tct 833 
Val His Glu Glu Leu Thr Lys Ser Met Thr Thr He Leu Lys Pro Ser 
75 80 85 

gec gat ttc etc acc age aac aaa eta ctg agg tac tea tgg ttt ttc 881 
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Ala Asp Phe Leu Thr Ser Asn Lys Leu Leu Arg Tyr Ser Trp Phe Phe 
90 95 100 105 

ttt gat gta ctg ate aaa tct atg get cag cat ttg ata gag aac tec 929 
Phe Asp Val Leu lie Lys. Ser Met Ala Gin His Leu lie Glu Asn Ser 
110 115 120 

aaa gtt aag ttg ctg cga aac cag aga ttt cct gca tec tat cat cat 977 
Lys Val Lys Leu Leu Arg Asn Gin Arg Phe Pro Ala Ser Tyr His His 
125 130 135 

gca gcg gaa ace gtt gta aat atg ctg atg cca cac ate act cag aag 1025 
Ala Ala Glu Thr Val Val Asn Met Leu Met Pro His He Thr Gin Lys 
140 145 150 

ttt gga gat aat cca gag gca tct aag aac gcg aat cat age ctt get 1073 
Phe Gly Asp Asn Pro Glu Ala Ser Lys Asn Ala Asn His Ser Leu Ala 
155 160 165 

gtc ttc ate aag aga tgt ttc acc ttc atg gac agg ggc ttt gtc ttc 1121 
Val Phe He Lys Arg Cys Phe Thr Phe Met Asp Arg Gly Phe Val Phe 
170 175 180 185 

aag cag ate aac aac tac att age tgt ttt get cct gga gac cca aag 1169 
Lys Gin He Asn Asn Tyr He Ser Cys Phe Ala Pro Gly Asp Pro Lys 
190 195 200 

acc etc ttt gaa tac aag ttt gaa ttt etc cgt gta gtg tgc aac cat 1217 
Thr Leu Phe Glu Tyr Lys Phe Glu Phe Leu Arg Val Val Cys Asn His 
205 210 215 

gaa cat tat att ccg ttg aac tta cca atg cca ttt gga aaa ggc agg 1265 
Glu His Tyr He Pro Leu Asn Leu Pro Met Pro Phe Gly Lys Gly Arg 
220 225 230 

att caa aga tac caa gac etc cag ctt gac tac tea tta aca gat gag 1313 
He Gin Arg Tyr Gin Asp Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu 
235 240 245 

ttc tgc aga aac cac ttc ttg gtg gga ctg tta ctg agg gag gtg ggg 1361 
Phe Cys Arg Asn His Phe Leu Val Gly Leu Leu Leu Arg Glu Val Gly 
250 255 260 265 

aca gee etc cag gag ttc egg gag gtc cgt ctg ate gee ate agt gtg 1409 
Thr Ala Leu Gin Glu Phe Arg Glu Val Arg Leu He Ala He Ser Val 
270 275 280 

etc aag aac ctg ctg ata aag cat tct ttt gat gac aga tat get tea 1457 
Leu Lys Asn Leu Leu lie Lys His Ser Phe Asp Asp Arg Tyr Ala Ser 
285 290 295 

agg age cat cag gca agg ata gee acc etc tac ctg cct ctg ttt ggt 1505 
Arg Ser His Gin Ala Arg He Ala Thr Leu Tyr Leu Pro Leu Phe Gly 
300 305 310 

ctg ctg att gaa aac gtc cag egg ate aat gtg agg gat gtg tea ccc 1553 
Leu Leu He Glu Asn Val Gin Arg He Asn Val Arg Asp Val Ser Pro 
315 320 325 

ttc cct gtg aac gcg ggc atg acc gtg aag gat gaa tec ctg get eta 1601 
Phe Pro Val Asn Ala Gly Met Thr Val Lys Asp Glu Ser Leu Ala Leu 
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330 



335 



340 



345 



cca get gtg aat ccg ctg gtg acg ccg cag aag gga age ace ctg gac 1649 
Pro Ala Val Asn Pro Leu Val Thr Pro Gin Lys Gly Ser Thr Leu Asp 
350 355 360 

aac age ctg cac aag gac ctg ctg ggc gee ate tec ggc att get tct 1697 
Asn Ser Leu His Lys Asp Leu Leu Gly Ala lie Ser Gly lie Ala Ser 
365 370 375 

cca tat aca ace tea act cca aac ate aac agt gtg aga aat get gat 1745 
Pro Tyr Thr Thr Ser Thr Pro Asn lie Asn Ser Val Arg Asn Ala Asp 
380 385 390 

teg aga gga tct etc ata age aca gat teg ggt aac age ctt cca gaa 1793 
Ser Arg Gly Ser Leu lie Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu 
395 400 405 

agg aat agt gag aag age aat tec ctg gat aag cac caa caa agt age 18 41 
Arg Asn Ser Glu Lys Ser Asn Ser Leu Asp Lys His Gin Gin Ser Ser 
410 415 420 425 

aca ttg gga aat tec gtg gtt cgc tgt gat aaa ctt gac cag tct gag 1889 
Thr Leu Gly Asn Ser Val Val Arg Cys Asp Lys Leu Asp Gin Ser Glu 
430 ~ 435 ^ 440 

att aag age eta ctg atg tgt ttc etc tac ate tta aag age atg tct 1937 
lie Lys Ser Leu Leu Met Cys Phe Leu Tyr lie Leu Lys Ser Met Ser 
445 450 455 

gat gat get ttg ttt aca tat tgg aac aag get tea aca tct gaa ctt 1985 
Asp Asp Ala Leu Phe Thr Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu 
460 465 470 

atg gat ttt ttt aca ata tct gaa gtc tgc ctg cac cag ttc cag tac 2033 
Met Asp Phe Phe Thr He Ser Glu Val Cys Leu His Gin Phe Gin Tyr 
475 480 485 

atg ggg aag cga tac ata gee agg aac cag gag ggg ttg gga ccc ata 2081 
Met Gly Lys Arg Tyr He Ala Arg Asn Gin Glu Gly Leu Gly Pro He 
490 495 500 ~ 505 

gtt cat gat cga aag tct cag aca ttg cct gtt tec cgt aac aga aca 2129 
Val His Asp Arg Lys Ser Gin Thr Leu Pro Val Ser Arg Asn Arg Thr 
510 515 520 

gga atg atg cat gee aga ttg cag cag ctg ggc age ctg gat aac tct 2177 
Gly Met Met His Ala Arg Leu Gin Gin Leu Gly Ser Leu Asp Asn Ser 
525 530 535 

etc act ttt aac cac age tat ggc cac teg gac gca gat gtt ctg cac 2225 
Leu Thr Phe Asn His Ser Tyr Gly His Ser Asp Ala Asp Val Leu His 
540 545 550 

cag tea tta ctt gaa gee aac att get act gag gtt tgc ctg aca get 2273 
Gin Ser Leu Leu Glu Ala Asn He Ala Thr Glu Val Cys Leu Thr Ala 
555 560 565 

ctg gac acg ctt tct eta ttt aca ttg gcg ttt aag aac cag etc ctg 2321 
Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala Phe Lys Asn Gin Leu Leu 
570 575 580 585 
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gcc gac cat gga cat aat cct etc atg aaa aaa gtt ttt gat gtc tac 2369 
Ala Asp His Gly His Asn Pro Leu Met Lys Lys Val Phe Asp Val Tyr 
590 595 " 600 

ctg tgt ttt ctt caa aaa cat cag tct gaa acg get tta aaa aat gtc 2417 
Leu Cys Phe Leu Gin Lys His Gin Ser Glu Thr Ala Leu Lys Asn Val 
605 610 615 

ttc act gcc tta agg tec tta att tat aag ttt ccc tea aca ttc tat 2465 
Phe Thr Ala Leu Arg Ser Leu lie Tyr Lys Phe Pro Ser Thr Phe Tyr 
620 625 630 

gaa ggg aga gcg gac atg tgt gcg get ctg tgt tac gag att etc aag 2513 
Glu Gly Arg Ala Asp Met Cys Ala Ala Leu Cys Tyr Glu lie Leu Lys 
635 640 645 

tgc tgt aac tec aag ctg age tec ate agg acg gag gcc tec cag ctg 2561 
Cys Cys Asn Ser Lys Leu Ser Ser lie Arg Thr Glu Ala Ser Gin Leu 
650 655 660 665 

etc tac ttc ctg atg agg aac aac ttt gat tac act gga aag aag tec 2609 
Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp Tyr Thr Gly Lys Lys Ser 
670 675 680 

ttt gtc egg aca cat ttg caa gtc ate ata tct gtc age cag ctg ata 2657 
Phe Val Arg Thr His Leu Gin Val He He Ser Val Ser Gin Leu He 
685 690 695 

gca gac gtt gtt ggc att ggg gaa acc aga ttc cag cag tec ctg tec 2705 
Ala Asp Val Val Gly He Gly Glu Thr Arg Phe Gin Gin Ser Leu Ser 
700 705 710 

ate ate aac aac tgt gcc aac agt gac egg ctt att aag cac acc age 2753 
He He Asn Asn Cys Ala Asn Ser Asp Arg Leu lie Lys His Thr Ser 
715 720 ~ 725 

ttc tec tct gat gtg aag gac tta acc aaa agg ata cgc acg gtg eta 2801 
Phe Ser Ser Asp Val Lys Asp Leu Thr Lys Arg lie Arg Thr Val Leu 
730 735 740 745 

atg gcc acc gcc cag atg aag gag cat gag aac gac cca gag atg ctg 2849 
Met Ala Thr Ala Gin Met Lys Glu His Glu Asn Asp Pro Glu Met Leu 
750 755 * 760 

gtg gac etc cag tac age ctg gcc aaa tec tat gcc age acg ccc gag 2897 
Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr Ala Ser Thr Pro Glu 
765 770 775 

etc agg aag acg tgg etc gac age atg gcc agg ate cat gtc aaa aat 2945 
Leu Arg Lys Thr Trp Leu Asp Ser Met Ala Arg He His Val Lys Asn 
780 785 790 

ggc gat etc tea gag gca gca atg tgc tat gtc cac gta aca gcc eta 2993 
Gly Asp Leu Ser Glu Ala Ala Met Cys Tyr Val His Val Thr Ala Leu 
795 800 805 

gtg gca gaa tat etc aca egg aaa ggc gtg ttt aga caa gga tgc acc 3041 
Val Ala Glu Tyr Leu Thr Arg Lys Gly Val Phe Arg Gin Gly Cys Thr 
810 815 * 820 ~ ~ 825 
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gcc ttc agg gtc att acc cca aac ate gac gag gag gec tec atg atg 308 9 
Ala Phe Arg Val lie Thr Pro Asn lie Asp Glu Glu Ala Ser Met Met 
830 835 840 

gaa gac gtg ggg atg cag gat gtc cat ttc aac gag gat gtg ctg atg 3137 
Glu Asp Val Gly Met Gin Asp Val His Phe Asn Glu Asp Val Leu Met 
845 850 ^ 855 

gag etc ctt gag cag tgc gca gat gga etc tgg aaa gcc gag cgc tac 3185 
Glu Leu Leu Glu Gin Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Tyr 
860 865 870 

gag etc ate gcc gac ate tac aaa ctt ate ate ccc att tat gag aag 3233 
Glu Leu lie Ala Asp lie Tyr Lys Leu lie lie Pro lie Tyr Glu Lys 
875 880 885 

egg agg gat ttc ttt gaa gat gaa gat gga aag gag tat att tac aag 3281 
Arg Arg Asp Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr lie Tyr Lys 
890 895 900 905 

gaa ccc aaa etc aca ccg ctg teg gaa att tct cag aga etc ctt aaa 3329 
Glu Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg Leu Leu Lys 
910 915 ~ 920 

ctg tac teg gat aaa ttt ggt tct gaa aat gtc aaa atg ata cag gat 3377 
Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met lie Gin Asp 
925 930 935 

tct ggc aag gtc aac cct aag gat ctg gat tct aag tat gca tac ate 3425 
Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr lie 
940 945 950 

cag gtg act cac gtc ate ccc ttc ttt gac gaa aaa gag ttg caa gaa 3473 
Gin Val Thr His Val lie Pro Phe Phe Asp Glu Lys Glu Leu Gin Glu 
955 960 965 

agg aaa aca gag ttt gag aga tec cac aac ate cgc cgc ttc atg ttt 3521 
Arg Lys Thr Glu Phe Glu Arg Ser His Asn lie Arg Arg Phe Met Phe 
970 975 980 ~ 985 

gag atg cca ttt acg cag acc ggg aag agg cag ggc ggg gtg gaa gag 3569. 
Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly Val Glu Glu 
990 995 1000 

cag tgc aaa egg cgc acc ate ctg aca gcc ata cac tgc ttc cct tat 3617 
Gin Cys Lys Arg Arg Thr lie Leu Thr Ala lie His Cys Phe Pro Tyr 
1005 1010 ~ 1015 

gtg aag aag cgc ate cct gtc atg tac cag cac cac act gac ctg aac 3665 
Val Lys Lys Arg lie Pro Val Met Tyr Gin His His Thr Asp Leu Asn 
1020 " 1025 1030 

ccc ate gag gtg gcc att gac gag atg agt aag aag gtg gcg gag etc 3713 
Pro lie Glu Val Ala lie Asp Glu Met Ser Lys Lys Val Ala Glu Leu 
1035 1040 1045 

egg cag ctg tgc tec teg gcc gag gtg gac atg ate aaa ctg cag etc 3761 
Arg Gin Leu Cys Ser Ser Ala Glu Val Asp Met lie Lys Leu Gin Leu 
1050 1055 1060 1065 

aaa etc cag ggc age gtg agt gtt cag gtc aat get ggc cca eta gca 3809 
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Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly Pro Leu Ala 
1070 1075 - 1080 

tat gcg cga get ttc tta gat gat aca aac aca aag cga tat cct gac 3857 
Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg Tyr Pro Asp 
1085 1090 1095 

aat aaa gtg aag ctg ctt aag gaa gtt ttc agg caa ttt gtg gaa get 3905 
Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe Val Glu Ala 
1100 H05 1110 

tgc ggt caa gec tta gcg gta aac gaa cgt ctg att aaa gaa gac cag 3953 
Cys Gly Gin Ala Leu Ala Val Asn Glu Arg Leu He Lys Glu Asp Gin 
1115 1120 H25 

etc gag tat cag gaa gaa atg aaa gee aac tac agg gaa atg gcg aag 4001 
Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu Met Ala Lys 
H30 1135 H40 1145 

gag ctt tct gaa ate atg cat gag cag ate tgc ccc ctg gag gag aag 404 9 
Glu Leu Ser Glu He Met His Glu Gin He Cys Pro Leu Glu Glu Lys 
1150 H55 1160 

acg age gtc tta ccg aat tec ctt cac ate ttc aac gee ate agt ggg 4097 
Thr Ser Val Leu Pro Asn Ser Leu His He Phe Asn Ala He Ser Gly 
1165 H70 1175 

act cca aca age aca atg gtt cac ggg atg ace age teg tct teg gtc 4145 
Thr Pro Thr Ser Thr Met Val His Gly Met Thr Ser Ser Ser Ser Val 
1180 H85 1190 

gtg tgattacatc tcatggcccg tgtgtgggga ettgetttgt catttgeaaa 4198 
Val 



etcaggatge 


tttccaaagc 


caatcactgg 


ggagaccgag 


cacagggagg 


accaagggga 


4258 


aggggagaga 


aaggaaataa 


agaacaacgt 


tatttcttaa 


cagactttct 


ataggagttg 


4318 


taagaaggtg 


cacatatttt 


tttaaatctc 


actggcaata 


ttcaaagttt 


tcattgtgtc 


4378 


ttaacaaagg 


tgtggtagac 


actcttgagc 


tggacttaga 


ttttattctt 


ecttgeagag 


'4438 


tagtgttaga 


atagatggee 


tacagaaaaa 


aaaggttctg 


ggatctacat 


ggcagggagg 


4498 


getgeactga 


cattgatgee 


tgggggacct 


tttgectega 


ctcgtgccgg 


aaatctgatc 


4558 


gtaatcaggg 


tacagaactt 


actagttttg 


tctaggagta 


tgttgtatga 


ctaggatttg 


4618 


tgetattate 


tcattcaaca 


acatagagca 


agaatagtga 


gctaactgag 


ctagacactc 


4678 


aattaatccg 


ctactggctt 


caagtcagaa 


ctttgtcatt 


aatcatcgac 


teegggaegg 


4738 


tcatatatgt 


attacatttc 


tacattttta 


atactcacat 


gggcttatgc 


attaagttta 


4798 


attgtgataa 


atttgtgctg 


gtccagtata 


tgcaatacac 


tttaatggtt 


tattcttgtc 


4858 


ataaaaatgt 


gcaatatgga 


gatgtataca 


agtctttact 






4898 



<210> 88 
<211> 1194 



100 



<212> PRT 

<213> Homo sapiens 
<223> Human CLASP-2 



<400> 88 

Met Glu Gly His Val Met He Ala 
1 5 

Leu Phe Arg Val Leu Thr Arg Ala 
20 

Val Thr Arg Val He He His Val 
35 40 

Leu Glu Ser His Leu Arg Ser Tyr 
50 55 



Phe Leu Pro Thr He Leu Asn Gin 
10 15 

Thr Gin Glu Glu Val Ala Val Asn 
25 30 

Val Ala Gin Cys His Glu Glu Gly 
45 

Val Lys Tyr Ala Tyr Lys Ala Glu 

. 60 



Pro Tyr Val Ala Ser Glu Tyr Lys 
65 70 

Ser Met Thr Thr lie Leu Lys Pro 
85 

Lys Leu Leu Arg Tyr Ser Trp Phe 
100 

Met Ala Gin His Leu He Glu Asn 
115 120 

Gin Arg Phe Pro Ala Ser Tyr His 
130 135 



Thr Val His Glu Glu Leu Thr Lys 
75 80 

Ser Ala Asp Phe Leu Thr Ser Asn 
90 95 

Phe Phe Asp Val Leu He Lys Ser 
105 110 

Ser Lys Val Lys Leu Leu Arg Asn 
125 

His Ala Ala Glu Thr Val Val Asn 
140 



Met Leu Met Pro His He Thr Gin Lys Phe Gly Asp Asn Pro Glu Ala 

145 150 155 ~ 160 

Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys Phe 

165 170 175 

Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin He Asn Asn Tyr He 
180 185 190 



Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys Phe 
195 200 205 



Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He Pro Leu Asn 
210 215 220 



Leu Pro Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr Gin Asp Leu 
225 230 235 " ~ 240 

Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe Leu 
245 250 255 

Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe Arg 
260 265 270 

Glu Val Arg Leu lie Ala lie Ser Val Leu Lys Asn Leu Leu lie Lys 
275 280 285 

His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg lie ' 
290 295 300 
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Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu He Glu Asn Val Gin 
305 310 315 320 

Arg He Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly Met 
325 330 335 

Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu Val 
340 345 350 

Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp Leu 
355 360 365 

Leu Gly Ala He Ser Gly He Ala Ser Pro Tyr Thr Thr Ser Thr Pro 
370 375 380 

Asn He Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu He Ser 
385 390 395 400 

Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser Asn 
405 410 415 

Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val Val 
420 425 430 

Arg Cys Asp Lys Leu Asp Gin Ser Glu He Lys Ser Leu Leu Met Cys 
435 440 445 

Phe Leu Tyr He Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr Tyr 
450 455 460 

Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr lie Ser 
465 470 475 480 

Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr He Ala 
4 85 4 90 ' * 4 95 

Arg Asn Gin Glu Gly Leu Gly Pro lie Val His Asp Arg Lys Ser Gin 
500 505 ^ 510 

Thr Leu Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala Arg Leu 
515 520 525 

Gin Gin Leu Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr 
530 535 540 

Gly His Ser Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn 
545 550 555 560 

He Ala Thr Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe 
565 570 575 

Thr Leu Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro 
580 585 590 

Leu Met Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys His 
595 600 605 



Gin Ser Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser Leu 
610 615 620 
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He Tyr Lys Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala 
625 630 635 

Ala Ala Leu Cys Tyr Glu He Leu Lys Cys Cys Asn Ser 
645 650 

Ser He Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu 
660 665 

Asn Phe Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr 
675 680 685 

Val He lie Ser Val Ser Gin Leu lie Ala Asp Val Val 
690 695 700 

Glu Thr Arg Phe Gin Gin Ser Leu Ser lie lie Asn Asn 
705 710 715 

Ser Asp Arg Leu lie Lys His Thr Ser Phe Ser Ser Asp 
725 730 

Leu Thr Lys Arg lie Arg Thr Val Leu Met Ala Thr Ala 
740 745 

Glu His Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin 
755 760 765 

Ala Lys Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr 
770 775 780 

Ser Met Ala Arg lie His Val Lys Asn Gly Asp Leu Ser 
785 790 795 

Met Cys Tyr Val His Val Thr Ala Leu Val Ala Glu Tyr 
805 sio 

Lys Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val 
820 825 



Asp Met Cys 
640 

Lys Leu Ser 
655 

Met Arg Asn 
670 

His Leu Gin 

Gly lie Gly 

Cys Ala Asn 
720 

Val Lys Asp 
735 

Gin Met Lys 
750 

Tyr Ser Leu 
Trp Leu Asp 



Glu Ala Ala 
800 

Leu Thr Arg 
815 

lie Thr Pro 
830 



Asn lie Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly 
835 840 845 

Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu 
850 855 860 

Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala 
865 870 875 

Lys Leu lie lie Pro He Tyr Glu Lys Arg Arg Asp Phe 
885 890 

Glu Asp Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys Leu 
900 905 

Ser Glu lie Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp 
915 920 * 925 

Ser Glu Asn Val Lys Met lie Gin Asp Ser Gly Lys Val 
930 935 94Q 



Met Gin Asp 

Gin Cys Ala 

Asp lie Tyr 
880 

Phe Glu Asp 
8 95 

Thr Pro Leu 
910 

Lys Phe Gly 
Asn Pro Lys 



Asp Leu Asp Ser Lys Tyr Ala Tyr lie Gin Val Thr His Val He Pro 
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945 950 955 960 

Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg 
965 970 975 

Ser His Asn He Arg Arg Phe Met Phe Glu Met Pro Phe Thr Gin Thr 
980 985 990 

Gly Lys Arg Gin Gly Gly Val Glu Glu Gin Cys Lys Arg Arg Thr He 
995 1000 1005 

Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg He Pro Val 
1010 1015 1020 

Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val Ala He Asp 
1025 1030 1035 1040 

Glu Met Ser Lys Lys Val Ala Glu Leu Arg Gin Leu Cys Ser Ser Ala 
1045 1050 ' 1055 

Glu Val Asp Met He Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser 
1060 1065 1070 

Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp 
1075 1080 1085 

Asp Thr Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys 
1090 1095 1100 

Glu Val Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu Ala Val 
1105 1110 1115 1120 

Asn Glu Arg Leu He Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met 
1125 1130 1135 

Lys Ala Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu lie Met His 
1140 1145 1150 

Glu Gin He Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro Asn Ser 
1155 1160 1165 

Leu His He Phe Asn Ala He Ser Gly Thr Pro Thr Ser Thr Met Val 
1170 1175 1180 

His Gly Met Thr Ser Ser Ser Ser Val Val 
1185 1190 



<210> 89 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Furin cleavage 
consensus sequence 

<400> 89 
Arg Lys Gin Arg 
1 
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<210> 90 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Human CLASP-2 
predicted cleavage site by homology 

<400> 90 
Arg Asn Gin Arg 
1 



<210> 91 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Conserved 
consensus motif E 

<220> 

<221> MOD_RES 
<222> (3) 

<223> Xaa = any amino acid 
<220> 

<221> M0D_RES 
<222> (6) 

<223> Xaa = any amino acid 
<400> 91 

Pro Glu Xaa Ala He Xaa Met 
1 5 



<210> 92 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Conserved 
consensus motif F 

<220> 

<221> MOD_RES 

<222> (1) . . (15) 

<223> Xaa is any amino acid. 

<400> 92 

Leu Xaa Met Xaa Leu Gly Xaa Val Xaa Xaa Xaa Val Asn Xaa Gly 
15 10 15 



<210> 93 
<211> 125 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: CLASP-2C exon 
not found in CLASP-2A 

<220> 

<221> misc_f eature 

<222> (1) . . (125) 

<223> N is A, C, G, or T. 

<400> 93 

agggattttg agaggctggc ccatctgtat gacacgctgc accgggccta cagcaaagtg 60 
accgaggtca tgcactcggg ccgcagttnc tggggaccta cttccgggta gccttcttcg 120 
ggcag 125 



<210> 94 
<211> 44 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Amino acids 
encoded by CLASP-2C exon not found in CLASP-2A 

<400> 94 

Arg Asp Phe Glu Arg Leu Ala His Leu Tyr Asp Thr Leu His Arg Ala 
15 10 15 

Tyr Ser Lys Val Thr Glu Val Met His Ser Gly Arg Arg Leu Leu Gly 
20 25 30 

Thr Tyr Phe Arg Val Ala Phe Phe Gly Gin Gly Phe 
35 40 



<210> 95 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer Fl 

<400> 95 

cccagatttt tatgatgag 19 



<210> 96 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer Rl 

<400> 96 
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gataatgaca aagttctgac 

<210> 97 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer F2 

<400> 97 

ctggaaatct tgacaaaaat gc 

<210> 98 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer R2 

<400> 98 

gtctttttaa tacagatgtg g 

<210> 99 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer F3 

<400> 99 

gagaggctgg cccatctgta tg 

<210> 100 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer R3 

<400> 100 

atcttcaaag aatccctgcc 

<210> 101 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Exemplary 
probe/primer F4 

<400> 101 

gaagcagtcc agtgggagcc g 21 



<210> 102 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer R4 

<400> 102 

gcctccccgg ctcctcctca gg 22 



<210> 103 
<211> 22 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer R5 

<400> 103 

cctccacatc tgtttcactg tc 22 



<210> 104 
<211> 21 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer F5 

<400> 104 

ctccatgatg gaagacgtgg g 21 



<210> 105 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer R6 

<400> 105 

gatgagctcg tagcgctcgg c 21 



<210> 106 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe /primer F6 

<400> 106 

cattggcgtt taagctcctg 

<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer F7 

<400> 107 

ggacccatag ttcatgatcg 

<210> 108 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Exemplary 
probe/primer R4 

<400> 108 

cttcatcttc aagaaatccc tc 

<210> 109 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Antisense 
oligo 1 

<400> 109 

gaaggcgatc atcacgtggc cttccatcgc 

<210> 110 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Antisense 
oligo 2 

<400> 110 

gcttcaagta atgactggtg cagaacatct g 
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<210> 111 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Antisense 
oligo 3 

<400> 111 

gctcctcctc aggcaggcgc tatggctgtg g 



<210> 112 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Antisense 
oligo 4 

<400> 112 

gtaggcccgg tgcagcgtgt catacagatg g 



<210> 113 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Antisense 
oligo 5 

<400> 113 

gcaatgtctg agactttcga tcatgaacta tg 



<210> 114 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Antisense 
oligo 6 

<400> 114 

caggagctgg ttcttaaa 



<210> 115 
<211> 81 
<212> DNA 

<213> Homo sapiens 



<220> 

<223> Exon 1A 



<400> 115 

gcaggggaaa aacctggccc catgattcac 
gtgaggatta ttacaattta a 



ttacttccca ccggatctct cccatgacac 60 

81 



<210> 116 
<211> 118 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon IB 
<400> 116 

■ttatcccttt actacttgcg aagtgagttc ggtagatggg agtggagaag agaaccttag 60 
aatcattgtt tagtcttcat ctttcacagc tcaggctgaa ggcctttcct tgctgaga 118 

<210> 117 
<211> 42 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 1C 
<400> 117 

gcggcagagc gtgtctgagg tggtgcgcgg ctccgtgctc ct 42 

<210> 118 
<211> 6791 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (102) . . (6044) 
<220> 

<223> Human CLASP-2 gene 
<400> 118 

ggcaaagcca aagctaattg agcaagctaa ttgagccact cgactatgaa aatgtcatcg 60 

tccagaagaa gactcagatc ctgaacgact gtttacggga g atg ctg etc ttc cct 116 

Met Leu Leu Phe Pro 
1 5 

tac gat gac ttt cag acg gec ate ctg aga cga cag ggt cga tac ata 164 
Tyr Asp Asp Phe Gin Thr Ala He Leu Arg Arg Gin Gly Arg Tyr He 
10 15 " 20 

tgc tea aca gtg cct gcg aag gcg gaa gag gaa gca cag age ttg ttt 212 
Cys Ser Thr Val Pro Ala Lys Ala Glu Glu Glu Ala Gin Ser Leu Phe 
25 30 35 

gtt aca gag tgc ate aaa acc tat aac tct gac tgg cat ctt gtg aac 260 
Val Thr Glu Cys He Lys Thr Tyr Asn Ser Asp Trp His Leu Val Asn 
40 45 50 
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tat aaa tat gaa gat tac tea gga gag ttt cga cag ctt ccg aac aaa 308 
Tyr Lys Tyr Glu Asp Tyr Ser Gly Glu Phe Arg Gin Leu Pro Asn Lys 
55 60 65 

gtg gtc aag ttg gat aaa ctt cca gtt cat gtc tat gaa gtt gac gag 356 
Val Val Lys Leu Asp Lys Leu Pro Val His Val Tyr Glu Val Asp Glu 
70 75 80 85 

gag gtc gac aaa gat gag gat get gec tec ctt ggt tec cag aag ggt 404 
Glu Val Asp Lys Asp Glu Asp Ala Ala Ser Leu Gly Ser Gin Lys Gly 
90 95 100 

ggg ate ace aag cat ggc tgg ctg tac aaa ggc aac atg aac agt gee 452 
Gly lie Thr Lys His Gly Trp Leu Tyr Lys Gly Asn Met Asn Ser Ala 
105 110 115 

ate age gtg ace atg agg tea ttt aag aga cga ttt ttc cac ctg att 500 
lie Ser Val Thr Met Arg Ser Phe Lys Arg Arg Phe Phe His Leu lie 
120 125 130 

caa ctt ggc gat gga tec tat aat ttg aat ttt tat aaa gat gaa aag 548 
Gin Leu Gly Asp Gly Ser Tyr Asn Leu Asn Phe Tyr Lys Asp Glu Lys 
135 140 145 

ate tec aaa gaa cca aaa gga tea ata ttt ctg gat tec tgt atg ggt 596 
lie Ser Lys Glu Pro Lys Gly Ser lie Phe Leu Asp Ser Cys Met Gly 
150 155 160 165 

gtc gtt cag aac aac aaa gtc agg cgt ttt get ttt gag etc aag atg 644 
Val Val Gin Asn Asn Lys Val Arg Arg Phe Ala Phe Glu Leu Lys Met 
170 175 180 

cag gac aaa agt agt tat etc ttg gca gca gac agt gaa gtg gaa atg 692 
Gin Asp Lys Ser Ser Tyr Leu Leu Ala Ala Asp Ser Glu Val Glu Met 
185 190 195 

gaa gaa tgg ate aca att eta aat aag ate etc cag etc aac ttt gaa 740 
Glu Glu Trp lie Thr lie Leu Asn Lys lie Leu Gin Leu Asn Phe Glu 
200 205 210 

get gca atg caa gaa aag cga aat ggc gac tct cac gaa gat gat gaa 788 
Ala Ala Met Gin Glu Lys Arg Asn Gly Asp Ser His Glu Asp Asp Glu 
215 220 225 

caa age aaa ttg gaa ggt tct ggt tec ggt tta gat age tac ctg ccg 836 
Gin Ser Lys Leu Glu Gly Ser Gly Ser Gly Leu Asp Ser Tyr Leu Pro 
230 235 240 245 

gaa ctt gee aag agt gca aga gaa gca gaa ate aaa eta aaa agt gaa 884 
Glu Leu Ala Lys Ser Ala Arg Glu Ala Glu lie Lys Leu Lys Ser Glu 
250 255 ~ ^ 260 

age aga gtc aaa ctt ttt tat ttg gac cca gat gec cag aag ctt gac 932 
Ser Arg Val Lys Leu Phe Tyr Leu Asp Pro Asp Ala Gin Lys Leu Asp 
265 270 275 

ttc tea tea get gag cca gaa gtg aag tea ttt gaa gag aag ttt gga 980 
Phe Ser Ser Ala Glu Pro Glu Val Lys Ser Phe Glu Glu Lys Phe Gly 
280 285 290 
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aaa agg ate ctt gtc aag tgc aat gat tta tct ttc aat ttg caa tgc 1028 
Lys Arg lie Leu Val Lys Cys Asn Asp Leu Ser Phe Asn Leu Gin Cys 
295 300 305 

tgt gtt gec gaa aat gaa gaa gga ccc act aca aat gtt gaa cct ttc 1076 
Cys Val Ala Glu Asn Glu Glu Gly Pro Thr Thr Asn Val Glu Pro Phe 
310 315 320 325 

ttt gtt act eta tec ctg ttt gac ata aaa tac aac egg aag att tct 1124 
Phe Val Thr Leu Ser Leu Phe Asp lie Lys Tyr Asn Arg Lys lie Ser 
330 335 J ~ 340 

gee gat ttc cac gta gac ctg aac cat ttc tea gtg agg caa atg etc 1172 
Ala Asp Phe His Val Asp Leu Asn His Phe Ser Val Arg Gin Met Leu 
345 350 355 

gee ace acg tec ccg gcg ctg atg aat ggc agt ggg cag age cca tct 1220 
Ala Thr Thr Ser Pro Ala Leu Met Asn Gly Ser Gly Gin Ser Pro Ser 
360 365 370 

gtc etc aag ggc ate ctt cat gaa gee gee atg cag tat ccg aag cag 1268 
Val Leu Lys Gly He Leu His Glu Ala Ala Met Gin Tyr Pro Lys Gin 
375 380 385 

gga ata ttt tea gtc act tgt cct cat cca gat ata ttt ctt gtg gee 1316 
Gly He Phe Ser Val Thr Cys Pro His Pro Asp He Phe Leu Val Ala 
390 395 400 405 

aga att gaa aaa gtc ctt cag ggg age ate aca cat tgc get gag cca 1364 
Arg He Glu Lys Val Leu Gin Gly Ser He Thr His Cys Ala Glu Pro 
410 415 420 

tat atg aaa agt tea gac tct tct aag gtg gee cag aag gtg ctg aag 1412 
Tyr Met Lys Ser Ser Asp Ser Ser Lys Val Ala Gin Lys Val Leu Lys 
425 430 435 

aat gee aag cag gca tgc caa aga eta gga cag tat aga atg cca ttt 1460 
Asn Ala Lys Gin Ala Cys Gin Arg Leu Gly Gin Tyr Arg Met Pro Phe 
440 445 J ^ 450 

get tgg gca gca agg aca ttg ttt aag gat gca tct gga aat ctt gac 1508 
Ala Trp Ala Ala Arg Thr Leu Phe Lys Asp Ala Ser Gly Asn Leu Asp 
455 460 4 65 

aaa aat gee aga ttt tct gee ate tac agg caa gac age aat aag eta 1556 
Lys Asn Ala Arg Phe Ser Ala He Tyr Arg Gin Asp Ser Asn Lys Leu 
470 475 480 485 

tec aat gat gac atg etc aag tta ctt gca gac ttt egg aaa cct gag 1604 
Ser Asn Asp Asp Met Leu Lys Leu Leu Ala Asp Phe Arg Lys Pro Glu 
4 90 4 95 " 500 

aag atg get aag etc cca gtg att tta ggc aat eta gac att aca att 1652 
Lys Met Ala Lys Leu Pro Val He Leu Gly Asn Leu Asp He Thr He 
505 510 ' 515 

gat aat gtt tec tea gac ttc cct aat tat gtt aat tea tea tac att 1700 
Asp Asn Val Ser Ser Asp Phe Pro Asn Tyr Val Asn Ser Ser Tyr He 
520 525 530 

ccc aca aaa caa ttt gaa ace tgc agt aaa act ccc ate acg ttt gaa 174 8 
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Pro Thr Lys Gin Phe Glu Thr Cys Ser Lys Thr Pro lie Thr Phe Glu 
535 540 545 

gtg gag gaa ttt gtg ccc tgc ata cca aaa cac act cag cct tac acc 1796 
Val Glu Glu Phe Val Pro Cys lie Pro Lys His Thr Gin Pro Tyr Thr 
550 555 560 565 

ate tac acc aat cac ctt tac gtt tat cct aag tac ttg aaa tac gac 184 4 
lie Tyr Thr Asn His Leu Tyr Val Tyr Pro Lys Tyr Leu Lys Tyr Asp 
570 575 580 

agt cag aag tct ttt gec aag get aga aat att gcg att tgc att gaa 1892 
Ser Gin Lys Ser Phe Ala Lys Ala Arg Asn lie Ala lie Cys lie Glu 
585 590 595 

ttc aaa gat tea gat gag gaa gac tct cag ccc ctt aag tgc att tat 1940 
Phe Lys Asp Ser Asp Glu Glu Asp Ser Gin Pro Leu Lys Cys lie Tyr 
600 605 610 

ggc aga cct ggt ggg cca gtt ttc aca aga age gec ttt get gca gtt 1988 
Gly Arg Pro Gly Gly Pro Val Phe Thr Arg Ser Ala Phe Ala Ala Val 
615 620 625 

tta cac cat cac caa aac cca gaa ttt tat gat gag att aaa ata gag 2036 
Leu His His His Gin Asn Pro Glu Phe Tyr Asp Glu lie Lys lie Glu 
630 635 640 645 

ttg ccc act cag ctg cat gaa aag cac cac ctg ttg etc aca ttc ttc 2084 
Leu Pro Thr Gin Leu His Glu Lys His His Leu Leu Leu Thr Phe Phe 
650 655 660 

cat gtc age tgt gac aac tea agt aaa gga age acg aag aag agg gat 2132 
His Val Ser Cys Asp Asn Ser Ser Lys Gly Ser Thr Lys Lys Arg Asp 
665 670 675 

gtc gtt gaa acc caa gtt ggc tac tec tgg ctt ccc etc ctg aaa gac 2180 
Val Val Glu Thr Gin Val Gly Tyr Ser Trp Leu Pro Leu Leu Lys Asp 
680 685 690 

gga agg gtg gtg aca age gag cag cac ate ccg gtc teg gcg tac ctt 2228 
Gly Arg Val Val Thr Ser Glu Gin His He Pro Val Ser Ala Tyr Leu 
695 700 705 

cct teg ggc cat ctt ggc tac caa gag ctt ggg atg ggc agg cat tat 2276 
Pro Ser Gly His Leu Gly Tyr Gin Glu Leu Gly Met Gly Arg His Tyr 
710 715 720 725 

ggt ccg gaa att aaa tgg gta gat gga ggc aag cca ctg ctg aaa att 2324 
Gly Pro Glu He Lys Trp Val Asp Gly Gly Lys Pro Leu Leu Lys He 
730 735 740 

tec act cat ctg gtt tct aca gtg tat act cag gat cag cat tta cat 2372 
Ser Thr His Leu Val Ser Thr Val Tyr Thr Gin Asp Gin His Leu His 
745 750 755 

aat ttt ttc cag tac tgt cag aaa acc gaa tct gga gec caa gec tta 2420 
Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu Ser Gly Ala Gin Ala Leu 
760 765 770 

gga aac gaa ctt gta aag tac ctt aag agt ctg cat gcg atg gaa ggc 2468 
Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser Leu His Ala Met Glu Gly 
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775 780 785 

cac gtg atg ate gec ttc ttg ccc act ate eta aac cag ctg ttc cga 2516 
His Val Met lie Ala Phe Leu Pro Thr lie Leu Asn Gin Leu Phe Arg 
790 795 800 805 

gtc etc ace aga gee aca cag gaa gaa gtc gcg gtt aac gtg act egg 2564 
Val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala Val Asn Val Thr Arg 
810 815 820 

gtc att att cat gtg gtt gec cag tgc cat gag gaa gga ttg gag age 2612 
Val He He His Val Val Ala Gin Cys His Glu Glu Gly Leu Glu Ser 
825 830 835 

cac ttg agg tea tat gtt aag tac gcg tat aag get gag cca tat gtt 2660 
His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys Ala Glu Pro Tyr Val 
840 845 850 

gec tct gaa tac aag aca gtg cat gaa gaa ctg ace aaa tec atg ace 2708 
Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu Thr Lys Ser Met Thr 
855 860 865 

acg att etc aag cct tct gee gat ttc etc ace age aac aaa eta ctg 2756 
Thr He Leu Lys Pro Ser Ala Asp Phe Leu Thr Ser Asn Lys Leu Leu 
870 875 880 885 

agg tac tea tgg ttt ttc ttt gat gta ctg ate aaa tct atg get cag 2804 
Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu He Lys Ser Met Ala Gin 
890 895 900 

cat ttg ata gag aac tec aaa gtt aag ttg ctg cga aac cag aga ttt 2852 
His Leu He Glu Asn Ser Lys Val Lys Leu Leu Arg Asn Gin Arg Phe 
905 910 915 

cct gca tec tat cat cat gca gcg gaa ace gtt gta aat atg ctg atg 2900 
Pro Ala Ser Tyr His His Ala Ala Glu Thr Val Val Asn Met Leu Met 
920 925 930 

cca cac ate act cag aag ttt gga gat aat cca gag gca tct aag aac 2948 
Pro His lie Thr Gin Lys Phe Gly Asp Asn Pro Glu Ala Ser Lys Asn 
935 940 945 

gcg aat cat age ctt get gtc ttc ate aag aga tgt ttc ace ttc atg 2996 
Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys Phe Thr Phe Met 
950 955 960 965 

gac agg ggc ttt gtc ttc aag cag ate aac aac tac att age tgt ttt 3044 
Asp Arg Gly Phe Val Phe Lys Gin He Asn Asn Tyr He Ser Cys Phe 
970 975 980 

get cct gga gac cca aag ace etc ttt gaa tac aag ttt gaa ttt etc 3092 
Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys Phe Glu Phe Leu 
985 990 995 

cgt gta gtg tgc aac cat gaa cat tat att ccg ttg aac tta cca atg 314 0 
Arg Val Val Cys Asn His Glu His Tyr He Pro Leu Asn Leu Pro Met 
1000 1005 1010 

cca ttt gga aaa ggc agg att caa aga tac caa gac etc cag ctt gac 3188 
Pro Phe Gly Lys Gly Arg He Gin Arg Tyr Gin Asp Leu Gin Leu Asp 
1015 1020 1025 
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tac tea tta aca gat gag ttc tgc aga aac cac ttc ttg gtg gga ctg 3236 
Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe Leu Val Gly Leu 
1030 1035 1040 1045 

tta ctg agg gag gtg ggg aca gec etc cag gag ttc egg gag gtc cgt 3284 
Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe Arg Glu Val Arg 
1050 1055 1060 

ctg ate gee ate agt gtg etc aag aac ctg ctg ata aag cat tct ttt 3332 
Leu lie Ala He Ser Val Leu Lys Asn Leu Leu He Lys His Ser Phe 
1065 1070 "* 1075 

gat gac aga tat get tea agg age cat cag gca agg ata gee ace etc 3380 
Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg He Ala Thr Leu 
1080 1085 1090 

tac ctg cct ctg ttt ggt ctg ctg att gaa aac gtc cag egg ate aat 3428 
Tyr Leu Pro Leu Phe Gly Leu Leu He Glu Asn Val Gin Arg He Asn 
1095 ■ • 1100 1105 

gtg agg gat gtg tea ccc ttc cct gtg aac gcg ggc atg acc gtg aag 347 6 
Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly Met Thr Val Lys 
1110 1115 1120 1125 

gat gaa tec ctg get eta cca get gtg aat ccg ctg gtg acg ccg cag 3524 
Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu Val Thr Pro Gin 
1130 1135 1140 

aag gga age acc ctg gac aac age ctg cac aag gac ctg ctg ggc gee 3572 
Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp Leu Leu Gly Ala 
1145 1150 * 1155 

ate tec ggc att get tct cca tat aca acc tea act cca aac ate aac 3620 
He Ser Gly lie Ala Ser Pro Tyr Thr Thr Ser Thr Pro Asn lie Asn 
1160 1165 1170 

agt gtg aga aat get gat teg aga gga tct etc ata age aca gat teg 3668 
Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu lie Ser Thr Asp Ser 
1175 1180 1185 

ggt aac age ctt cca gaa agg aat agt gag aag age aat tec ctg gat 3716 
Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys Ser Asn Ser Leu Asp 
1190 1195 1200 1205 

aag cac caa caa agt age aca ttg gga aat tec gtg gtt cgc tgt gat 3764 
Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser Val Val Arg Cys Asp 
1210 1215 1220 

aaa ctt gac cag tct gag att aag age eta ctg atg tgt ttc etc tac 3812 
Lys Leu Asp Gin Ser Glu lie Lys Ser Leu Leu Met Cys Phe Leu Tyr 
1225 1230 1235 

ate tta aag age atg tct gat gat get ttg ttt aca tat tgg aac aag 3860 
lie Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr Tyr Trp Asn Lys 
1240 1245 1250 

get tea aca tct gaa ctt atg gat ttt ttt aca ata tct gaa gtc tgc 3908 
Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr lie Ser Glu Val Cys 
1255 1260 1265 
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ctg cac cag ttc cag tac atg ggg aag cga tac ata gcc agg aac cag 3956 
Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr He Ala Arg Asn Gin 
1270 1275 1280 " 1285 

gag ggg ttg gga ccc ata gtt cat gat cga aag tct cag aca ttg cct 4004 
Glu Gly Leu Gly Pro He Val His Asp Arg Lys Ser Gin Thr Leu Pro 
1290 1295 1300 

gtt tec cgt aac aga aca gga atg atg cat gcc aga ttg cag cag ctg 4052 
Val Ser Arg Asn Arg Thr Gly Met Met His Ala Arg Leu Gin Gin Leu 
1305 1310 1315 

ggc age ctg gat aac tct etc act ttt aac cac age tat ggc cac teg 4100 
Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr Gly His Ser 
1320 1325 1330 

gac gca gat gtt ctg cac cag tea tta ctt gaa gcc aac att get act 4148 
Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn He Ala Thr 
1335 1340 1345 

gag gtt tgc ctg aca get ctg gac acg ctt tct eta ttt aca ttg gcg 4196 
Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala 
1350 1355 1360 1365 

ttt aag aac cag etc ctg gcc gac cat gga cat aat cct etc atg aaa 4244 
Phe Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met Lys 
1370 1375 1380 

aaa gtt ttt gat gtc tac ctg tgt ttt ctt caa aaa cat cag tct gaa 4292 
Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys His Gin Ser Glu 
1385 1390 1395 

acg get tta aaa aat gtc ttc act gcc tta agg tec tta att tat aag 434 0 
Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser Leu He Tyr Lys 
1400 1405 1410 

ttt ccc tea aca ttc tat gaa ggg aga gcg gac atg tgt gcg get ctg 4388 
Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met Cys Ala Ala Leu 
1415 1420 1425 

tgt tac gag att etc aag tgc tgt aac tec aag ctg age tec ate agg 4436 
Cys Tyr Glu lie Leu Lys Cys Cys Asn Ser Lys Leu Ser Ser He Arg 
1430 1435 1440 1445 

acg gag gcc tec cag ctg etc tac ttc ctg atg agg aac aac ttt gat 4484 
Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp 
1450 1455 1460 

tac act gga aag aag tec ttt gtc egg aca cat ttg caa gtc ate ata 4532 
Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val He He 
1465 1470 1475 

tct gtc age cag ctg ata gca gac gtt gtt ggc att ggg gaa acc aga 4580 
Ser Val Ser Gin Leu He Ala Asp Val Val Gly He Gly Glu Thr Arg 
14 80 14 85 "* 14 90 

ttc cag cag tec ctg tec ate ate aac aac tgt gcc aac agt gac egg 4628 
Phe Gin Gin Ser Leu Ser He lie Asn Asn Cys Ala Asn Ser Asp Arg 
1495 1500 1505 

ctt att aag cac acc age ttc tec tct gat gtg aag gac tta acc aaa 4676 
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Leu lie Lys His Thr Ser Phe Ser Ser Asp Val Lys Asp Leu Thr Lys 
1510 1515 1520 1525 



agg ata cgc acg gtg eta atg gec acc gec cag atg aag gag cat gag 4724 
Arg He Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu His Glu 
1530 1535 1540 

aac gac cca gag atg ctg gtg gac etc cag tac age ctg gec aaa tec 4772 
Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser 
1545 1550 ~ 1555 

tat gec age acg ccc gag etc agg aag acg tgg etc gac age atg gec 4 820 
Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Ser Met Ala 
1560 1565 1570 

agg ate cat gtc aaa aat ggc gat etc tea gag gca gca atg tgc tat 4868 
Arg He His Val Lys Asn Gly Asp Leu Ser Glu Ala Ala Met Cys Tyr 
1575 1580 1585 

gtc cac gta aca gec eta gtg gca gaa tat etc aca egg aaa ggc gtg 4 916 
Val His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys Gly Val 
1590 1595 1600 1605 

ttt aga caa gga tgc acc gee ttc agg gtc att acc cca aac ate gac 4964 
Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He Thr Pro Asn He Asp 
1610 1615 1620 

gag gag gee tec atg atg gaa gac gtg ggg atg cag gat gtc cat ttc 5012 
Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin Asp Val His Phe 
1625 1630 1635 

aac gag gat gtg ctg atg gag etc ctt gag cag tgc gca gat gga etc 5060 
Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys Ala Asp Gly Leu 
1640 1645 ~ 1650 

tgg aaa gec gag cgc tac gag etc ate gee gac ate tac aaa ctt ate 5108 
Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala Asp lie Tyr Lys Leu lie 
1655 1660 1665 

ate ccc att tat gag aag egg agg gat ttc ttt gaa gat gaa gat gga 5156 
He Pro lie Tyr Glu Lys Arg Arg Asp Phe Phe Glu Asp Glu Asp Gly 
1670 1675 1680 1685 

aag gag tat att tac aag gaa ccc aaa etc aca ccg ctg teg gaa att 5204 
Lys Glu Tyr He Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu lie 
1690 1695 1700 

tct cag aga etc ctt aaa ctg tac teg gat aaa ttt ggt tct gaa aat 5252 
Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn 
1705 1710 " 1715 

gtc aaa atg ata cag gat tct ggc aag gtc aac cct aag gat ctg gat 5300 
Val Lys Met He Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp 
1720 1725 1730 

tct aag tat gca tac ate cag gtg act cac gtc ate ccc ttc ttt gac 5348 
Ser Lys Tyr Ala Tyr He Gin Val Thr His Val lie Pro Phe Phe Asp 
1735 1740 1745 

gaa aaa gag ttg caa gaa agg aaa aca gag ttt gag aga tec cac aac 5396 
Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg Ser His Asn 
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1750 



1755 



1760 



1765 



ate cgc cgc ttc atg ttt gag atg cca ttt acg cag acc ggg aag agg 54 44 
He Arg Arg Phe Met Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg 
1770 1775 1780 

cag ggc ggg gtg gaa gag cag tgc aaa egg cgc acc ate ctg aca gee 54 92 
Gin Gly Gly Val Glu Glu Gin Cys Lys Arg Arg Thr He Leu Thr Ala 
1785 1790 1795 

ata cac tgc ttc cct tat gtg aag aag cgc ate cct gtc atg tac cag 5540 
He His Cys Phe Pro Tyr Val Lys Lys Arg He Pro Val Met Tyr Gin 
1800 1805 1810 

cac cac act gac ctg aac ccc ate gag gtg gee att gac gag atg agt 5588 
His His Thr Asp Leu Asn Pro lie Glu Val Ala He Asp Glu Met Ser 
1815 1820 1825 

aag aag gtg gcg gag etc egg cag ctg tgc tec teg gee gag gtg gac 5636 
Lys Lys Val Ala Glu Leu Arg Gin Leu Cys Ser Ser Ala Glu Val Asp 
1830 1835 1840 1845 

atg ate aaa ctg cag etc aaa etc cag ggc age gtg agt gtt cag gtc 5684 
Met He Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val 
1850 1855 1860 

aat get ggc cca eta gca tat gcg cga get ttc tta gat gat aca aac 5732 
Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn 
1865 1870 1875 

aca aag cga tat cct gac aat aaa gtg aag ctg ctt aag gaa gtt ttc 5780 
Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe 
1880 1885 1890 

agg caa ttt gtg gaa get tgc ggt caa gee tta gcg gta aac gaa cgt 5828 
Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu Arg 
1895 1900 1905 

ctg att aaa gaa gac cag etc gag tat cag gaa gaa atg aaa gee aac 587 6 
Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn 
1910 1915 1920 1925 

tac agg gaa atg gcg aag gag ctt tct gaa ate atg cat gag cag ate 5924 
Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu He Met His Glu Gin He 
1930 1935 1940 

tgc ccc ctg gag gag aag acg age gtc tta ccg aat tec ctt cac ate 5972 
Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro Asn Ser Leu His lie 
1945 1950 1955 

ttc aac gee ate agt ggg act cca aca age aca atg gtt cac ggg atg 6020 
Phe Asn Ala lie Ser Gly Thr Pro Thr Ser Thr Met Val His Gly Met 
1960 1965 1970 

acc age teg tct teg gtc gtg tga ttacatctca tggcccgtgt gtggggactt 607 4 
Thr Ser Ser Ser Ser Val Val 
1975 1980 

gctttgtcat ttgeaaaetc aggatgettt ccaaagccaa tcactgggga gaccgagcac 6134 

agggaggacc aaggggaagg ggagagaaag gaaataaaga acaaegttat ttcttaacag 6194 
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actttctata 


ggagttgtaa 


gaaggtgcac 


atattttttt 


aaatctcact 


ggcaatattc 


6254 


aaagttttca 


ttgtgtctta 


acaaaggtgt 


ggtagacact 


cttgagctgg 


acttagattt 


6314 


tattcttcct 


tgcagagtag 


tgttagaata 


gatggcctac 


agaaaaaaaa 


ggttctggga 


6374 


tctacatggc 


agggagggct 


gcactgacat 


tgatgcctgg 


gggacctttt 


gcctcgactc 


6434 


gtgccggaaa 


tctgatcgta 


atcagggtac 


agaacttact 


agttttgtct 


aggagtatgt 


6494 


tgtatgacta 


ggatttgtgc 


tattatctca 


ttcaacaaca 


tagagcaaga 


atagtgagct 


6554 


aactgagcta 


gacactcaat 


taatccgcta 


ctggcttcaa 


gtcagaactt 


tgtcattaat 


6614 


catcgactcc 


gggacggtca 


tatatgtatt 


acatttctac 


atttttaata 


ctcacatggg 


6674 


cttatgcatt 


aagtttaatt 


gtgataaatt 


tgtgctggtc 


cagtatatgc 


aatacacttt 


6734 


aatggtttat 


tcttgtcata 


aaaatgtgca 


atatggagat 


gtatacaagt 


ctttact 


6791 



<210> 119 
<211> 1980 
<212> PRT 

<213> Homo sapiens 
<223> Human CLASP-2 gene 



<400> 119 



Met 


Leu 


Leu 


Phe 


Pro 


Tyr 


Asp 


Asp 


Phe 


Gin 


Thr 


Ala 


He 


Leu 


Arg 


Arg 


1 








5 










10 










15 




Gin Gly 


Arg 


Tyr 


He 


Cys 


Ser 


Thr 


Val 


Pro 


Ala 


Lys 


Ala 


Glu 


Glu 


Glu 








20 










25 










30 






Ala 


Gin 


Ser 
35 


Leu 


Phe 


Val 


Thr 


Glu 
40 


Cys 


lie 


Lys 


Thr 


Tyr 
45 


Asn 


Ser 


Asp 


Trp His 


Leu 


Val 


Asn 


Tyr 


Lys 


Tyr 


Glu 


Asp 


Tyr 


Ser 


Gly 


Glu 


Phe 


Arg 




50 










55 










60 










Gin 


Leu 


Pro 


Asn 


Lys 


Val 


Val 


Lys 


Leu 


Asp 


Lys 


Leu 


Pro 


Val 


His 


Val 


65 










70 










75 










80 


Tyr 


Glu 


Val 


Asp 


Glu 
85 


Glu 


Val 


Asp 


Lys 


Asp 
90 


Glu 


Asp 


Ala 


Ala 


Ser 
95 


Leu 


Gly 


Ser 


Gin 


Lys 
100 


Gly 


Gly 


He 


Thr 


Lys 
105 


His 


Gly 


Trp 


Leu 


Tyr 
110 


Lys 


Gly 


Asn 


Met 


Asn 
115 


Ser 


Ala 


He 


Ser 


Val 
120 


Thr 


Met 


Arg 


Ser 


Phe 
125 


Lys 


Arg 


Arg 


Phe 


Phe 
130 


His 


Leu 


He 


Gin 


Leu 
135 


Gly 


Asp 


Gly 


Ser 


Tyr 
140 


Asn 


Leu 


Asn 


Phe 


Tyr 


Lys 


Asp 


Glu 


Lys 


He 


Ser 


Lys 


Glu 


Pro 


Lys 


Gly 


Ser 


lie 


Phe 


Leu 


145 










150 










155 










160 


Asp 


Ser 


Cys 


Met 


Gly 
165 


Val 


Val 


Gin 


Asn 


Asn 
170 


Lys 


Val 


Arg 


Arg 


Phe 
175 


Ala 


Phe 


Glu 


Leu 


Lys 
180 


Met 


Gin 


Asp 


Lys 


Ser 
185 


Ser 


Tyr 


Leu 


Leu 


Ala 
190 


Ala 


Asp 


Ser 


Glu 


Val 
195 


Glu 


Met 


Glu 


Glu 


Trp 
200 


He 


Thr 


He 


Leu 


Asn 
205 


Lys 


lie 


Leu 


Gin 


Leu 
210 


Asn 


Phe 


Glu 


Ala 


Ala 
215 


Met 


Gin 


Glu 


Lys 


Arg 
220 


Asn 


Gly 


Asp 


Ser 


His 


Glu 


Asp 


Asp 


Glu 


Gin 


Ser 


Lys 


Leu 


Glu 


Gly 


Ser 


Gly 


Ser 


Gly 


Leu 


225 










230 










235 










240 


Asp 


Ser 


Tyr 


Leu 


Pro 
245 


Glu 


Leu 


Ala 


Lys 


Ser 
250 


Ala 


Arg 


Glu 


Ala 


Glu 
255 


lie 
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Lys Leu Lys Ser Glu Ser Arg Val Lys Leu Phe Tyr Leu Asp Pro Asp 

260 265 270 

Ala Gin Lys Leu Asp Phe Ser Ser Ala Glu Pro Glu Val Lys Ser Phe 

275 280 285 

Glu Glu Lys Phe Gly Lys Arg He Leu Val Lys Cys Asn Asp Leu Ser 

290 295 300 

Phe Asn Leu Gin Cys Cys Val Ala Glu Asn Glu Glu Gly Pro Thr Thr 
305 310 315 320 

Asn Val Glu Pro Phe Phe Val Thr Leu Ser Leu Phe Asp He Lys Tyr 

325 330 * 335 

Asn Arg Lys He Ser Ala Asp Phe His Val Asp Leu Asn His Phe Ser 

340 345 350 

Val Arg Gin Met Leu Ala Thr Thr Ser Pro Ala Leu Met Asn Gly Ser 

355 360 365 

Gly Gin Ser Pro Ser Val Leu Lys Gly He Leu His Glu Ala Ala Met 

370 375 380 

Gin Tyr Pro Lys Gin Gly lie Phe Ser Val Thr Cys Pro His Pro Asp 
385 390 395 400 

He Phe Leu Val Ala Arg He Glu Lys Val Leu Gin Gly Ser He Thr 

405 410 415 

His Cys Ala Glu Pro Tyr Met Lys Ser Ser Asp Ser Ser Lys Val Ala 

420 425 430 

Gin Lys Val Leu Lys Asn Ala Lys Gin Ala Cys Gin Arg Leu Gly Gin 

435 440 445 

Tyr Arg Met Pro Phe Ala Trp Ala Ala Arg Thr Leu Phe Lys Asp Ala 

450 455 4 60 

Ser Gly Asn Leu Asp Lys Asn Ala Arg Phe Ser Ala He Tyr Arg Gin 
465 470 475 480 

Asp Ser Asn Lys Leu Ser Asn Asp Asp Met Leu Lys Leu Leu Ala Asp 

485 490 495 

Phe Arg Lys Pro Glu Lys Met Ala Lys Leu Pro Val lie Leu Gly Asn 

500 505 510 

Leu Asp lie Thr lie Asp Asn Val Ser Ser Asp Phe Pro Asn Tyr Val 

515 520 525 

Asn Ser Ser Tyr lie Pro Thr Lys Gin Phe Glu Thr Cys Ser Lys Thr 

530 535 540 

Pro lie Thr Phe Glu Val Glu Glu Phe Val Pro Cys lie Pro Lys His 
545 550 555 560 

Thr Gin Pro Tyr Thr lie Tyr Thr Asn His Leu Tyr Val Tyr Pro Lys 

565 570 " 575 

Tyr Leu Lys Tyr Asp Ser Gin Lys Ser Phe Ala Lys Ala Arg Asn lie 

580 585 590 

Ala lie Cys lie Glu Phe Lys Asp Ser Asp Glu Glu Asp Ser Gin Pro 

595 600 605 

Leu Lys Cys He Tyr Gly Arg Pro Gly Gly Pro Val Phe Thr Arg Ser 

610 615 620 

Ala Phe Ala Ala Val Leu His His His Gin Asn Pro Glu Phe Tyr Asp 
625 630 635 640 

Glu lie Lys lie Glu Leu Pro Thr Gin Leu His Glu Lys His His Leu 

645 650 ~ 655 

Leu Leu Thr Phe Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly Ser 

660 665 670 

Thr Lys Lys Arg Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp Leu 

675 680 685 

Pro Leu Leu Lys Asp Gly Arg Val Val Thr Ser Glu Gin His lie Pro 

690 695 700 

Val Ser Ala Tyr Leu Pro Ser Gly His Leu Gly Tyr Gin Glu Leu Gly 
705 710 715 720 

Met Gly Arg His Tyr Gly Pro Glu lie Lys Trp Val Asp Gly Gly Lys 

725 730 ~ 735 

Pro Leu Leu Lys lie Ser Thr His Leu Val Ser Thr Val Tyr Thr Gin 
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740 745 750 

Asp Gin His Leu His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu Ser 

755 760 ~ ~ 765 

Gly Ala Gin Ala Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser Leu 

770 775 ^ 780 

His Ala Met Glu Gly His Val Met He Ala Phe Leu Pro Thr He Leu 
785 790 795 800 

Asn Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala 

805 810 815 

Val Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His Glu 

820 825 830 

Glu Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys 

835 840 " 845 

Ala Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu 

850 855 860 

Thr Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu Thr 
865 870 875 880 

Ser Asn Lys Leu Leu Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu He 

885 890 895 

Lys Ser Met Ala Gin His Leu lie Glu Asn Ser Lys Val Lys Leu Leu 

900 905 910 

Arg Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val 

915 920 925 

Val Asn Met Leu Met Pro His He Thr Gin Lys Phe Gly Asp Asn Pro 

930 935 940 

Glu Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg 
9^5 950 955 960 

Cys Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin He Asn Asn 

965 970 975 

Tyr He Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr 

980 985 990 

Lys Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He Pro 

995 1000 1005 

Leu Asn Leu Pro Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr Gin 

1010 1015 ' 1020 

Asp Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His 
1025 1030 1035 " 1040 

Phe Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu 

1045 1050 1055 

Phe Arg Glu Val Arg Leu He Ala lie Ser Val Leu Lys Asn Leu Leu 

1060 1065 1070 

lie Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala 

1075 1080 1085 

Arg lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu Asn 

1090 1095 HOO 

Val Gin Arg lie Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala 
1105 1110 1115 1120 

Gly Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro 

1125 H30 1135 

Leu Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys 

1140 1145 1150 

Asp Leu Leu Gly Ala lie Ser Gly lie Ala Ser Pro Tyr Thr Thr Ser 

1155 H60 1165 

Thr Pro Asn lie Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu 

1170 1175 1180 

lie Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys 
1185 1190 1195 1200 

Ser Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser 

1205 1210 1215 

Val Val Arg Cys Asp Lys Leu Asp Gin Ser Glu lie Lys Ser Leu Leu 
1220 1225 1230 
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Met Cys Phe Leu Tyr lie Leu Lys Ser Met Ser Asp Asp Ala Leu Phe 

1235 1240 1245 

Thr Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr 

1250 1255 1260 

lie Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr 
1265 1270 1275 1280 

lie Ala Arg Asn Gin Glu Gly Leu Gly Pro lie Val His Asp Arg Lys 

1285 1290 1295 

Ser Gin Thr Leu Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala 

1300 1305 1310 

Arg Leu Gin Gin Leu Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His 

1315 1320 1325 

Ser Tyr Gly His Ser Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu 

1330 1335 1340 

Ala Asn He Ala Thr Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser 
1345 1350 1355 1360 

Leu Phe Thr Leu Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His 

1365 1370 1375 

Asn Pro Leu Met Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin 

1380 1385 1390 

Lys His Gin Ser Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg 

1395 1400 1405 

Ser Leu He Tyr Lys Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp 

1410 1415 1420 

Met Cys Ala Ala Leu Cys Tyr Glu He Leu Lys Cys Cys Asn Ser Lys 
1425 1430 1435 1440 

Leu Ser Ser He Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met 

1445 1450 1455 

Arg Asn Asn Phe Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His 

1460 1465 1470 

Leu Gin Val lie He Ser Val Ser Gin Leu He Ala Asp Val Val Gly 

1475 1480 1485 

He Gly Glu Thr Arg Phe Gin Gin Ser Leu Ser He He Asn Asn Cys 

1490 1495 1500 

Ala Asn Ser Asp Arg Leu He Lys His Thr Ser Phe Ser Ser Asp Val 
1505 1510 1515 1520 

Lys Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met Ala Thr Ala Gin 

1525 1530 1535 

Met Lys Glu His Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr 

1540 1545 1550 

Ser Leu Ala Lys Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp 

1555 1560 1565 

Leu Asp Ser Met Ala Arg lie His Val Lys Asn Gly Asp Leu Ser Glu 

1570 1575 1580 

Ala Ala Met Cys Tyr Val His Val Thr Ala Leu Val Ala Glu Tyr Leu 
1585 1590 1595 1600 

Thr Arg Lys Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He 

1605 1610 1615 

Thr Pro Asn lie Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met 

1620 1625 1630 

Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin 

1635 1640 1645 

Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala Asp 

1650 1655 1660 

lie Tyr Lys Leu lie lie Pro lie Tyr Glu Lys Arg Arg Asp Phe Phe 
1665 1670 ~ 1675 ~ ~ ~ 1680 

Glu Asp Glu Asp Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys Leu Thr 

1685 1690 1695 

Pro Leu Ser Glu lie Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp Lys 

1700 1705 1710 

Phe Gly Ser Glu Asn Val Lys Met lie Gin Asp Ser Gly Lys Val Asn 
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1715 1720 1725 

Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr He Gin Val Thr His Val 

1730 1735 1740 

He Pro Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu Phe 
1745 1750 1755 1760 

Glu Arg Ser His Asn He Arg Arg Phe Met Phe Glu Met Pro Phe Thr 

1765 ~ 1770 1775 

Gin Thr Gly Lys Arg Gin Gly Gly Val Glu Glu Gin Cys Lys Arg Arg 

1780 1785 1790 

Thr He Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg He 

1795 1800 1805 

Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro lie Glu Val Ala 

1810 1815 1820 

lie Asp Glu -Met Ser Lys Lys Val Ala Glu Leu Arg Gin Leu Cys Ser 
1825 1830 1835 1840 

Ser Ala Glu Val Asp Met lie Lys Leu Gin Leu Lys Leu Gin Gly Ser 

1845 ~ 1850 1855 

Val Ser Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe 

1860 1865 1870 

Leu Asp Asp Thr Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu 

1875 1880 1885 

Leu Lys Glu Val Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu 

1890 1895 1900 

Ala Val Asn Glu Arg Leu He Lys Glu Asp Gin Leu Glu Tyr Gin Glu 
1905 1910 1915 1920 

Glu Met Lys Ala Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu lie 

1925 1930 1935 

Met His Glu Gin lie Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro 

1940 1945 1950 

Asn Ser Leu His lie Phe Asn Ala lie Ser Gly Thr Pro Thr Ser Thr 

1955 1960 1965 

Met Val His Gly Met Thr Ser Ser Ser Ser Val Val 
1970 1975 1980 



<210> 120 
<211> 179 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> CLASP-2 exon 1 
<400> 120 

tgtcttgctt atcttttcgc cctccaggca 
gaaaatgtca tcgtccagaa gaagactcag 
ctcttccctt acgatgactt tcaggtaagt 



aagccaaagc taattgagcc actcgactat 60 
atcctgaacg actgtttacg ggagatgctg 120 
aacgttatgt ttctatccgt agaaccacg 179 



<210> 121 
<211> 183 
<212> DNA 
<213> Homo sapiens 

<220> 

<223> CLASP-2 exon 2 
<400> 121 

ttacccaagg cttttcctcc tgtttttgtt tccagacggc catcctgaga cgacagggtc 60 
gatacatatg ctcaacagtg cctgcgaagg cggaagagga agcacagagc ttgtttgtta 120 



124 



cagaggtaag gctctttcct gcattaattt acattttgaa gtcattttcc cctaactgcc 180 
tcc 183 



<210> 122 
<211> 151 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> CLASP-2 exon 3 
<400> 122 

ttttctattt ttaaaatccc ccttcaatag 
cttgtgaact ataaatatga agattactca 
agctatatta tacacatagg gaaaagtctt 



tgcatcaaaa cctataactc tgactggcat 60 
ggagagtttc gacagcttcc gaagtgagta 120 
t 151 



<210> 123 
<211> 147 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> CLASP-2 exon 4 
<400> 123 

ctaaaacaaa ttttctttgt tgtttttata 
ttcatgtcta tgaagttgac gaggaggtcg 
ttgcttctct tttcactcta gatttaa 



gcaaagtggt caagttggat aaacttccag 60 
acaaagatga ggtgggatac ctgcttgctg 120 

147 



<210> 124 
<211> 176 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 5 
<400> 124 

ggaggttgac tgctggtgtt ttccttctct 
agggtgggat caccaagcat ggctggctgt 
tgaccatgag ggtgaggacg cacatcactt 



cctaggatgc tgcctccctt ggttcccaga 60 
acaaaggcaa catgaacagt gccatcagcg 120 
tgccctcccc tctcacaagc cctttc 176 



<210> 125 
<211> 206 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 6 
<400> 125 

tgaaagaata gctgtgtgta tatttttctc 
gattcaactt ggcgatggat cctataattt 
agaaccaaaa ggatcaatat ttctggattc 
aagagtttta ccattatgtt ttctta 



tcagtcattt aagagacgat ttttccacct 60 
gaatttttat aaagatgaaa agatctccaa 120 
ctgtatgggt gtcgttcagg taaatatgaa 180 

206 



125 



<210> 126 
<211> 246 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 7 
<400> 126 

aagtatgtct gtttatcctt ttttcatttc 
agctcaagat gcaggacaaa agtagttatc 
aagaatggat cacaattcta aataagatcc 
aaaagcgaaa tggcgactct cacgaaggta' 
cactct 



agaacaacaa agtcaggcgt tttgcttttg 60 
tcttggcagc agacagtgaa gtggaaatgg 120 
tccagctcaa ctttgaagct gcaatgcaag 180 
gataggcttg gcttccccca ggcacataca 240 

246 



<210> 127 
<211> 144 
<212> DNA 
<213> Homo sapiens 

<220> 

<223> Exon 8 
<400> 127 

attacaagtg attccgataa tctgttttgc cattttagat gatgaacaaa gcaaattgga 60 
aggttctggt tccggtttag atagctacct gccggaactt gccaaggtaa catcgtctta 120 
tatcttctgc tcttcgttga atgc 144 



<210> 128 
<211> 152 
<212> DNA 
<213> Homo sapiens 

<220> 

<223> Exon 9 
<400> 128 

gattgtgtta aatgtaattt tcatgtatct tgttatcaga gtgcaagaga agcagaaatc 60 
aaactaaaaa gtgaaagcag agtcaaactt ttttatttgg acccagatgc ccaggtaaga 120 
actatctaaa tgtttaatat ttaaaaccaa at 152 



<210> 129 
<211> 222 
<212> DNA 
<213> Homo sapiens 

<220> 

<223> Exon 10 
<400> 129 

cataacttat ttatatgttt acattttctt ttaaagaagc ttgacttctc atcagctgag 60 
ccagaagtga agtcatttga agagaagttt ggaaaaagga tccttgtcaa gtgcaatgat 120 
ttatctttca atttgcaatg ctgtgttgcc gaaaatgaag aaggacccac tacaaatgta 180 
atttttcatt ttaaaaataa acattaaaaa aaaaataggc ag 222 



<210> 130 
<211> 289 



126 



<212> DNA 

<213> Homo sapiens 



<220> 

<223> Exon 11 
<400> 130 

ccatggtgat cattggattg ttttgttttg 
ccctgtttga cataaaatac aaccggaaga 
atttctcagt gaggcaaatg ctcgccacca 
agagcccatc tgtcctcaag ggcatccttc 
tggggagtat gagcccagca ttcccactac 



ttcaggttga acctttcttt gttactctat 60 
tttctgccga tttccacgta gacctgaacc 120 
cgtccccggc gctgatgaat ggcagtgggc 180 
atgaagccgc catgcagtat ccgaagcagg 240 
tcagactcac tttgcatgc 289 



<210> 131 
<211> 205 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 12 
<400> 131 

gaattctgct tactgaagaa aattgtttgc 
tcatccagat atatttcttg tggccagaat 
ttgcgctgag ccatatatga aaagttcaga 
ttggggtggt aaaaagcaat ctgaa 



ctcctaggga atattttcag tcacttgtcc 60 
tgaaaaagtc cttcagggga gcatcacaca 120 
ctcttctaag gtatgaatgg cttttacgct 180 

205 



<210> 132 
<211> 166 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 13 
<400> 132 

cagtatctca tagctttatt ctcatgtctt caaggtggcc cagaaggtgc tgaagaatgc 60 
caagcaggca tgccaaagac taggacagta tagaatgcca tttgcttggg cagcaaggta 120 
aggaacacct tttatacctt ttaaatcgat atagataggt gcatgg " 166 



<210> 133 
<211> 159 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Exon 14 
<400> 133 

gaaacccagt ttagaaatgt tgctttgcca tttcaggaca ttgtttaagg atgcatctgg 60 
aaatcttgac aaaaatgcca gattttctgc catctacagg caagacagca ataagctatc 120 
caatgatgac atgctcaagt tacttgcaga ctttcggaa 159 



<210> 134 
<211> 43545 
<212> DNA 

<213> Homo sapiens 
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<220> 

<223> Genomic DNA at the CLASP-2 locus. 



<400> 134 

taccaagggc aactctggca caccctaaag 
gacccgagaa atgactggaa gctccaccag 
tgaacaagca tcactctgtg tagcaggaca 
aactcttatt tctgtttctt tgtgatacca 
aaaacataga gtagaacata ctaagttctt 
atgtcttgct tatcttttcg ccctccaggc 
tgaaaatgtc atcgtccaga agaagactca 
gctcttccct tacgatgact ttcaggtaag 
tgtttgatct taacaagcag tatttttcta 
attattatta ttattttttt tgagacacag 
tggtgccatc ttggctcaac ggcaacctcc 
cagcctctca agtaactggg attacaggcg 
ttgtattaga gacagggttt tgccacggtg 
gtgatctatc tgccttggcc tctcaaaatg 
ggcctaatta tggtttttaa aagatgaaaa 
ttatattctt ccaagcatcc ttcatgagtt 
ttaattataa gtatgccaaa atgtgtgtgt 
tgaataaaag tgctatactc tgtctgggct 
tttgagattt gttttgattt agattttttg 
tttgctgggg agcagtggga gatttcgtca 
tgccttcaga ggccctgcac tctgtgtggg 
aatggcctga agtttacctc tgtagtgtaa 
aggactcagc acagctcctg ctgtgtgccg 
actaacaaga agctgtgagg ctgttgagga 
cggtggtgtt aaatgccttg cagcgagcca 
tccttgctct cctgggacct gatcctggca 
ttggacactt ctctacctga tgctgttacc 
gccttttttt tttaagcttc actgattctt 
tgtacaaaaa gataaatgag agggaaatat 
gccttctaat cccatcccac agaacatgac 
ctttagaaac ttccatgtta atagaaattg 
accaaattta agcgactcca gcttacaaca 
ttctaacttg ttagagatac ctgggcccca 
aaaaggaatg cccatgggaa tgaaattgac 
ggtaaatggg ttgaggtcat gccaaacaat 
aaactgcatg ggaacggact aataaatgag 
ttggcaacaa atgaaaagca aaatcaaatg 
tttcctgtag tgttgtctga ggaagctaaa 
atgtgttctt cttggtatta attaaagtaa 
aaaattctat ttgtatgact gagataaaat 
cagttagttg agtgtcatct ttatcccagg 
agaatcagac agtttaaact ttgagaaaac 
ggtgatagca ggcacaaata ttctaggaaa 
aaggtgatga gcaaatatta ttttctgttt 
ttgaattgga gctttaatcc tcatcacagg 
acaattattt gttttcttat agactcccac 
gctttcttgt taaattgtct cagtgatgtt 
aggtcttaac agtgccacag attctttcta 
aattattgta ttattagagg cagagggaac 
tatggaaaag taataccaag ttggttagga 
tgatttactg cacttaaata atttagcagt 
gtgtccattt ctgccaaata tatttgaaat 
tggtgatgct tgtgtacatt tttcaagtag 
agatcctaaa ggcatctaca tgttctctaa 
gttgcatgta gttgcctgag gatgacagaa 
gagacatgaa gtaaacgtgg atttttaaaa 



tctggaaagg ggacatagct agtcagggat 60 
aatgcagagc ttcctttgtg cttaaataac 120 
ccacccagca ttttttgtcc ctttggaaac 180 
aaactagcat actctaattg tagaaaatac 240 
tatcttaaga aatggcattt gtgtatgaga 300 
aaagccaaag ctaattgagc cactcgacta 360 
gatcctgaac gactgtttac gggagatgct 420 
taacgttatg tttctatccg tagaaccacg 480 
tgtattgatt tattgtttgg ttagttaatt 540 
tcttgctctg tcacgcaggc ttgagtgcag 600 
gcctcctggg ttcaagcatt tctcctgcct 660 
tgtgccacca tgcctggcta atttttgtct 720 
gccagggtcg tcccaaactc ctggccttaa 780 
ttgggattat aggcatgagc cactgtgccc 840 
taagatgtta tttaagaaag aaaagttatt 900 
gataattttt aatggtatta tttttgcata 960 
gtgtgtgtgt gtgtgtgtgt gtgtgtatct 1020 
gatttagtgg gcacaagtgc ctttctgtct 1080 
gccaagtacc ttagaatctt aatgatgggc 1140 
tgcctttttt taggatggca tttgggagcc 1200 
ctcccagcaa agcgttcaag gttagccaag 1260 
tgtgggtgct gttccttgga agaaatgtgg 1320 
ctctttcagg ctatggcctg tggttaagag 1380 
atgagaatga cattcttcct ccaggaaacc 1440 
ccttggtcca tttggaggtt ctggttactt 1500 
cttctttctc ctctcctttg atgctcttag 1560 
atttaagccc tgtcttttgt gaatcgagct 1620 
tgttgtttga ttccaaaagt gttacatcca 1680 
tgaaataatt gacatgaaaa gcctccccac 1740 
ttaactgtat acagctctgt gcatacttgt 1800 
ttaaattacg atccttgaag gttttttccc 1860 
gaggtgagaa ttttcacaaa tgttcactct 1920 
aaatgattat tctttagctc tgtcctgcat 1980 
cattcgtgtg gtgttgctac caaagtaaca 2040 
accatgcttt gcatacttca tttcatgact 2100 
aacctctgaa tgatgccttt tgcctgtgat 2160 
attataaatt gtactgcatg ttgacaagat 2220 
ggttatctca aatttctctc aacatgaagt 2280 
caactttttt gagtttgcaa cctagaatga 2340 
tgcttaagaa acaaccaaag aaacgagata 2400 
gaacaggtat ctggatgttt aagcagttgc 2460 
ttctgtgtcc cctttgcttt taactactct 2520 
ggcaaagaac tcactagcat tttgttggct 2580 
ggggagaagt tttcctagag atttaggagc 264 0 
aattgtgatg ggccccagtg aagtttgggt 2700 
tttcttatca ggtaaagcca tgtactctgt 2760 
attaactgtc taattagctg gatgagtgaa 2820 
tctgtgtttt cttaggcaga ataagagcag 2880 
aaattagatt ggggaaagtg ttttatttca 2940 
aatggcagca gcaaaacgca tgctgagggg 3000 
ataagttaac tattaaaata atagaacttg 3060 
gacaatttac taaaatataa gcatggatag 3120 
gcacatgttg atcttgagcc tttactggtc 3180 
aaatgagttg tgtcaagaaa agatttgcgg 324 0 
gagtagttac tacaacagca gcaaagaaga 3300 
atcaaaagaa taggccaggc gcactggctc 3360 
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atgcctgtaa tcccagcact ttgggaggcc gaggtgggca gatcacaagg tcaggagttt 3420 
gagaccagcc tggccaatat ggtgaaaccc catctctacc agaaaataca aaattagcca 3480 
ggcatggtgg tgcatgcctg taatcccagc tactcgggag gctgaggcag gagaatctct 3540 
tgaaaccagg agacagaggt tgcagtaagc tgagatcgtg ccactgcatt ccagcctggg 3600 
cgacagagtg agactccatc tcaaaacaaa caaaaaatca aaataatagt tcccagccat 3660 
caggttattg atgaagtagg ctgggcacgg tggctcacac ctgtaatccc agcacattgg 3720 
gagtccgagg caggtggatc acctgaggtc aggtgtttga gaccagcctg gccaacatgg 3780 
caaaaccccg tctctactaa aaatacaaaa attagccagg catggtggtg ggcacctata 3840 
atcccagcta cttgggaggc tgaggcaaga gaatcgcttg aacctgggag gtggaggttg 3900 
cagtgagcca agatcgcgcc attgcactcc agcctggggg acaagaggaa aactccatct 3960 
caaaaaaaaa aagggaatat taatgaagta aagtacatgt gatctgccat ggccagggac 4020 
aggaatgcca tggggcctgc agccgtcact agctgatggc ccttcttttt gcagaatcag 4080 
atcctgtcgc ttggggatct ctgccatctg tgctttggct tcatggttct ccttgccagc 4140 
agcatcttct cttctagatc tttcctaccc tttagagacc acttgaaatc ccatattgtc 4200 
tgaagctatt taagtccaca gaaacttttc cccccactgt ctcaattcct ttcctactgc 4260 
ctgtctgcac cgtgcacata aacacttgag tatgtggtct tggctgttca cgacctactt 4320 
cttaggcttc ttgcacgcag gcatcccgcc ccgtgctgtg gtcctgagaa gggctggctt 4380 
tgagcctctg ttctcccacc cacctgccca cctacacatg cacaaaatcc ctttcttgct 4440 
aggtgctagg gttgaatacc cattgcttac cttactaata gtaaaatttt tacaagcatt 4500 
aggttatttt ctttgattca tcaagtaaat attaatactg tttggaacat gtgatagtcc 4560 
cagcgactag atttgtaaaa atatttgcag gatcaatgat ttggtttggc agaagtaggt 4 620 
aatttctaaa attaaaaaat gcaggtaaaa cagggactgg agaggagtat tttttcctag 4 680 
tgattaataa acctttattt ttcttattgt tttgttgtct tacccagttt atttggcgta 4740 
aatctgagaa cttacttttt ccatgagcaa agttagaggt aaactttaac aagcagttag 4800 
acagaggtaa tgacctttag attaaaaggt tttaggtcaa gctgtataag ttgacttgtc 4860 
gcttaagaca tgatgagcct ctgtttaact gaaagtcaag cccaggacgc ctgccttttc 4 92 0 
catcaaagac atgggatttg ggtggcagct gactattgat ttccaatgac gattcttctt 4 98 0 
caagtggagg tctttttacc agatggtcct gttggtgggg acattgttaa ccctgcgatt 5040 
aaccgacggc atcttcatct ggcttttaag ctccttgtat cctgacttgt tacacagctt 5100 
acttatgctt gtgcgactat gtaaagtgac agtatatgag aaaggtagtg agtagtaaga 5160 
atgttgggag acaatttaag ctaccattca tatttcataa aaattagact tttgtgtctg 5220 
gtgtaaacaa acagaggaca gagcttgtat gaaaggataa aagagcgtta agggttacac 5280 
gtccattagg ataaaaaaac tagaatattt ctttctgaaa cctgaagccc aggccgggca 534 0 
tggtggctca cgcctgtaat ctcagcactt tgggaggttg agatgggaga ttgtttgagc 5400 
ccaggagttt gagaccagcc tgggcaacat ggtgaaaccc catctctatt taaagaataa 54 60 
ggctgggtgt ggtggctcac acctgtaatc ctagtgcttt gggagtgtga ggcaggtgga 5520 
ttgcttgagt tcaggagttt gagaccagcc tgggcaacat ggtgaaaccc catctgtact 5580 
aaaaatacaa aaattaggcg ggtgtggtgg cgcccgcctg tagtcccagc tactcaggag 5640 
gctgaagcat gacaatcact tgaacttggg aggcagaggt tgcagtgagc cgagatcatg 5700 
ccactgcact ccagcctggg tgacagagag agactccgtc tcaaaaaaat taaaaaatta 5760 
ggctgggcgc agtggctcac gcctgtaatc ccagcacttt gggaggccga ggtgggcaga 5820 
tcacgaggtc aggagattga gaccatcctg gctaacacgg tgaaaccccg tctctactaa 5880 
aaatacaaaa aattagttgg gcatggtggc aggcgcctgt agtcccagct gctcgggagg 5940 
ctgaggcaga agaatggcgt gaacccggga ggcggagctg gcagtgagct gagattgcgc 6000 
cactgcactc cagactgggc gacagagcga gacctgtctc aaaaaataaa ataaaataaa 6060 
ataaataaaa aaattaaaaa gaaaaagaaa aggaaacctt aagcctagtt attgaggtag 6120 
acaggatgct acccctgccc tgtcatttta tttaaaagaa gcatttaagc ctaatgaaca 6180 
cgagcagttc taatgtccgt tggaggggag gtagcattca cagttcatag attcatttag 6240 
caattactga ttgagcatct tctgtgtgtc tagttatcta tgctcttagg cgctggggat 6300 
gtggcagtga acaagaacag atgtaaatga caagagatgg atggtggtga tggttgcaca 6360 
attgtgtgaa tgtacttaat gccactgaac tgtatactta aaaatgttca aaatggctgg 6420 
gcatggtggc tcacgcctgt aatcccagca ctttgggagg ccgaggcggg tggatcacct 6480 
gagattagga gttcgagacc agcctgatca acatggagaa accccgtctc tactaaaaat 6540 
acaaaattaa ccgagcgtgg tggcgcatgc ctgtaatccc agctactcgg gaggctgaga 6600 
caggagaatc gcttgaaccc gggtggcgga ggttgcagtg agccgagatc ccgccattgc 6660 
actccagcct gggcaacaga gcaagactcc atctcaaaaa aaaaagtttc aaatggtaaa 6720 
tttatgcata ttttaccaga ataaaaaaag gcagttaaga caagtaagat gctgtgtcat 6780 
ggggctagat caagcactta ggggtggggt gttagggact ttgaacgggg cctctaccct 6840 
gcgggaaggg ctgagctgga gggatctgtg ggcccctgat caagaaagaa gcaggagctg 6900 
taacccagcc tggctttgga acttgaggct gcccagtgga atctgttgtg tgtgacggaa 6960 
ggaggcagct gcactggatg ggagaaactg gagggactct gtggctgcca gggccagctg 7020 
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cagggcacac agctgcactc tgaggctggc 
cctcctgttt ttgtttccag acggccatcc 
cagtgcctgc gaaggcggaa gaggaagcac 
ttcctgcatt aatttacatt ttgaagtcat 
ttcaaaattg tcaaggaagt gtcaaaaggg 
agaataatgt gaatttttca gactctgaaa 
cttttttaca tttttattat ttttaaaact 
acaaaaagtg aattccacag aatttatctc 
tgaattcact ggaaatctgt gggaggtctt 
cacatttatg tatcatttat ttcatttata 
tattcatgaa gtactagctg ataataagca 
tatatattga ttactatata tattcctaat 
tgaaaatgca aataaaatta tcttatggaa 
atttttattt tttgagacag agtcttgctc 
tcttggctca ctgcaacctc tgcctctcct 
ccaagtagct gggattacag gcgtgcacca 
agggacaggg tttcagcctg ttagtcaggc 
gcccgccttg gcctcccaaa gtgctaggat 
aagagaaatt attacaattt aggttgtttg 
tttcctccag gtaattttag gtaggaagga 
agtgcacctt catttaaaaa taatgatttt 
tagatcataa atatgctcat caataaaatt 
ataaagacca attaaataac aatatttaat 
aaaattaaaa aatttttaag tgtgttccct 
acctcctttg ccactatatt agtaaactta 
tgaatgtagt tataaatgtc tttttaaggc 
aatccagcct gtagccaatt tttgtaaata 
tgtttacata ttgcctatgg ctactgtcac 
tgaccctcaa agctgaaaat atttatgatc 
atgttttaaa gcatgtggca aaattattaa 
aaaatatggt tttttgaggg agaactctcc 
aatagctgct tcatcctatg ctgctggagc 
cacttgggtg gagtgaacat cacttcctct 
gcttaaaaca aagcaaaaca aagcagaaaa 
aaatattatt gaatttcacc agtttgaaat 
tgtctttttg aaggtacagt tctcaggatc 
gactttctgc atccccagag gggtgggggt 
aatttagcca atgcctgcta tgtagatggt 
taaatactta gccaggttca ctgtggagtt 
cgattcctta taattataaa tatatgaaca 
cctaaggtat taaaatcttg gccaggcgca 
ggaggccgag gcgggtggat cacgaggtca 
gaaaccctgt ctctactaaa aatacaaaaa 
tcccagctac tcgggaggct gaggtaggag 
agtgagccaa gattgcacca ctgcactcca 
aaaaaaaata aataaataaa taaaaatctg 
caaatttatg ctggtttatt tagtttttaa 
gttttaatgt cctgcaggag acttggtggt 
ccgctgtagc tctttgaaga gaataggatc 
ggcctgacta cttagctgtg ccagtggacc 
tggattattc tgaaatctga ctggttttgg 
tcaaaatgtg aaaatgcttt gagaaatcta 
tttaaaatat tcttaactac agagtaaaaa 
actttgcgct tagcccttct ctgccattta 
acattacctt cacatcacac atcacaccct 
cacaaaataa gcacttgctg ctgttgtaat 
gagtttgctt cagaagacct tcaggcatgg 
gaaacgatga agtgaaagaa gcagaataga 
caaataaact agataaggca taaatacatt 
tgcttttttt ccacccacac tgaagtctgc 
agatcatttg aactaagctg attttaacta 



acctgcctcc ttcacttacc caaggctttt 7080 
tgagacgaca gggtcgatac atatgctcaa 7140 
agagcttgtt tgttacagag gtaaggctct 7200 
tttcccctaa ctgcctcctt ttctttaaat 7260 
taattgtatt tctatgatgg aagttcaaat 7320 
cttggacaga aatgtccaca ggggctattt 7380 
ttatttattt ggagggggct atatctgact 7440 
atggacttaa aataagcagt aacttgtaaa 7500 
gttattgata ctgtttttaa gggtgacaca 7560 
catttatatt tgcaagttat ttttgactag 7620 
gggtctatcg ctagtcaata tatattatta 7680 
caagatacat tgattaatat tatttttgtt 7740 
gaaagataaa ttatttactt ttttattttt 7800 
tgttgtctaa gctagagtgc tgtggagcaa 7860 
gggttcaagt ggttctcctg cctcagcctc 7920 
ccacgcctgg ctaacctttg tatttttagt 7980 
tggtctcaga ctcctgacct caagtgatct 8040 
tactggcatg agccactgtg cctggccaga 8100 
ctttagtttt tccccttgga gtgtttgttt 8160 
ataattagat gttttaattt tgtttcttta -8220 
tttttaatcc tggtttttct agttgatatt 8280 
gcttactata aggaagctat aaatactctt 8340 
ttccattgag atttttgaaa aattaaatat 8400 
catctttctg aagaagtaac ttcctgtctt 8460 
attccagaca aatacagcca gatatgtttg 8520 
aggtagtggc aaactatgac ctgcaagcaa 8580 
aagttttatt gtaaagcagc caagcacatt 8640 
catgcaactc aaagttaagt agagataata 8700 
ttgcctttta cacaaaaagt ttgttgacct 8760 
ttgctaactc agttctccca gttgattaaa 8820 
attaagttat ttaatcactg caggttgagc 8880 
caacataact aaacactttt gggacccttc 8 940 
tcatcctctg atccagggaa tgacctaatg 9000 
aaacttcaaa aacctttcag tgtaacttca 9060 
gttaatcgta taatcagtca gtcacattcc 9120 
tggctttctg atggaactcc ttatctccta 9180 
tgcttgccta attctgtgct tctgctttgg 9240 
caacactggc ttgttaaatc aatgaatctc 9300 
tttttttgtt tttttttttt tttgtatgtg 9360 
taataaactg taattatttt ccccattttg 9420 
gtggctcacg cctgtaatcc cagtactttg 9480 
ggagttcgag accagcctga ccaacattgt 9540 
gtagccaggc gtcgtggtgt tcgcctgtaa 9600 
aatcgcttga acccgggagg cagaggttgc 9660 
gcctgggtaa cagagcaaga ttccgtctta 9720 
ggctccattc ataaatgcat ttataatata 9780 
ttgggcaggt acattttata cttcagaata 9840 \ 
acaatttcag ttctagagct tgttgaaaaa 9900 
acacccacaa gaccacgtcg tacatagtca 9960 
taggggcagt agtgggaaaa tccaaaacta 10020 
aatgaaattt tgagtgtgaa tgtatgatac 10080 
aaaaaatcat tttcaaggat aaaatagcat 10140 
aatcaaaaag tttgccagct ccaaaatctg 10200 
ttccacctct cagaataatt ttaaaaactt 10260 
tgccagtaaa gtgcttattg tagagcctgg 10320 
tcttactttc atgagtttgg aggtggaggg 10380 
cctgtgacac agatagaaag gttgacagta 10440 
gacgttgttc atgttagtta cagccagagc 10500 
tatcgaccta tgttttcatt gattcactca 10560 
acataaatag tcaagtgctg actggacaga 10620 
aaattcttta gcttttgatt ttgactcatt 10680 
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catatttgaa gatctggtgg atgtggcatt ataatcttag gctttatgca ctattggagg 10740 
atcttcatgg gtggatgaac gacggacacc aggctggccc attgaatctg tcatgtggcg 10800 
aggtagtttg aatgcagtct gtgtaggtga ggtcactaat agaatccttg gcagtggaag 10860 
actacattaa acattctgta cacacacaca gatgaaaatg tcatggtgct aatattaatt 10920 
ggaatgcata tgtttcttcc taattatttc actcttttcc ttatgaatgg aaagaaaaac 10980 
tgagggcaga tttatatggt aatattaact aacagagcta gctagttcta atattagtaa 11040 
ataccatgaa ggcgtcttta agttcacgca tcctattcac ttttatgtca tagtagaggc 11100 
cacatggctt tttaagaacc aggtgcttac tctgaaatag tccattgtta agtaaatgtc 11160 
acaaggttag gtgaagttgt ctccttgtaa aacctgctct cagatcatta atgatgataa 11220 
cttaaagtga tactaccccc aagggtaatg tttcagtggt tcaaagtctc aagcttcaca 11280 
ggaatctctg gtggtggaat ttcaggcatt agctcgttga tgggaaaaaa tttttttgat 11340 
gtttctatgg gtatgccttc acaaactttc ccaagtgttt tccaaaaatc acgtctttct 11400 
gttttttatt ttctattttt aaaatccccc ttcaatagtg catcaaaacc tataactctg 11460 
actggcatct tgtgaactat aaatatgaag attactcagg agagtttcga cagcttccga 11520 
agtgagtaag ctatattata cacataggga aaagtctttg tacttgaaat gcttgggggg 11580 
aggtatgtaa cttcatatgc aatcagagta attgaggaaa atatttttag atggtttatg 11640 
tgtatgtggt gtaactattg tttacagggc ctttgattgt aagactcaaa catgctactt 11700 
tggtattgat aggtagtaat aaacatgtgg atggtttaat tatgtccagt ggttcttttc 11760 
agggtaccac tgataaataa ataggtgaaa ttttttcact acaaaatata aaacaaacaa 11820 
aacgtaagtg tactgaaata tgctgcagtg cattttttcc ttgaaaagaa tattttgaag 11880 
aagataatta taaagagcat tttacattga ataaatttta tgtttttaaa aaaagtaaat 11940 
caagaaacaa gcattttccc agttaaattt tttttttatc tcctttaatg tattaactta 12000 
ttctagacta taccaaaagc aagtgtattt agattgaata gttgtggcca aagtgaatcg 12060 
cggtagctag gtattgcctt gacagactat cttttataaa aggttccatt gtgtgttgct 12120 
ttaaaggaat acctgagact gggtaatttc taaagaaaag agatttattt atttattttt 12180 
atttatttag ttttgagaca gagtcttgct ctgtcaccca ggctggaata caatgacacg 12240 
atctctgctc actgcaacct ccacctccca agttcaagca actctcccgc ctcagcctcc 12300 
cgagttgctg ggattacagc cacttgccac cacgcccggc taattttgta tttttagtag 12360 
agacagggtt tcaccgtgtt ggccaggctg gtctcgaact cctgaactca ggtgatccac 12420 
ctgcctctgc ctcccaaagt gctgggatta caagcattag ccaccgagac tagccaagaa 12480 
aagagattta tttcgcttat agttctgcag gttgtacaag aagcatagca ctggcttctg 12540 
ctcagcttct gttgaagact tttgtgctgc ttcaaaacat gatggaaaag gtcaaaggga 12600 
aagttggcac ttgtgaaaag agaccaaaga ggaggaggaa actcacttta taacaaccca 12660 
ttctcttggg tactaatcca tttcagcaac aagtaatccc atcttgccag gaacaagaat 12720 
tcactcatta ctgtgagaac agcaccaagc ctctcatgat ggatctgccc cataacccac 12780 
taggcccaat tatgcaacaa cggggaccaa atttcaatct gagttttggt gggaataaaa 12840 
accatatcca aaccatagca gttggcaaat tgaattatac ttgattttgg gaaaattgaa 12900 
agcaaatagt gatggattat gttttaaaac taaccatcac caatgaaaat attacttgag 12960 
acctgattaa tgtatttttc tttgcgtttg ttacatcttt gagctggaac cttttatgcg 13020 
gttctcagta gacctagctg tttgtttttc ctccttgtgt ggctttgcca ctccttaaga 13080 
atgttcggcc aattccccga ttgcctcttt ttaaacctca gccaggaaca ctccctccta 13140 
gtattatctt ctccagatgg gtagcccttt agttctatat ttacccaatc ctcccttagg 13200 
gattttttaa ttcttcccat tggattggct taacccatct ttgttgatcc tcttgttcat 13260 
agtctcaggg ttgaaagata tcagactatg tcatgtcgta tacttactat ctaatagact 13320 
gctggtacat tttctctctt ggcattaatg agaatttcca aatgtgtgat gagaaagaga 13380 
gggagaattg taacagtggt gaagaacaca gattctgtgt tctgcctcag acgactctgc 13440 
cgtctgtcag cctgattttc ctcatctgtt aaatggcctt aacaacagtc accatgatta 13500 
aaggattaaa tgagagggca catgagaagt gcgcagggcc tageacgtca tacccattga 13560 
gtaaatgtaa gctgcttatt ggtattggtg tcttgttttt gttgtggtta ataccatcat 13620 
tgttaatcgg tttcaacgca acaactcaat cttccttttt ttcctcataa actttgtatt 13680 
aaaagttatt ctaccaagtc tttgtttatt aaaaactaat ccactttctt atttttagta 13740 
tgcctgctaa ctccccagaa gctatgctgt cttttccaca tagctttttg gagctttctt 13800 
actcaagtct cttggcttac ccaccttgaa aagcaagggc atagatggtt ttattctttg 13860 
tctgaataaa gaagctgggc catctttgga tttagtaaag gccgggccct atgatggagg 13920 
aagaaatgca aagcctcttc cttgactagg catttctaaa acaaattttc tttgttgttt 13980 
ttatagcaaa gtggtcaagt tggataaact tccagttcat gtctatgaag ttgacgagga 14040 
ggtcgacaaa gatgaggtgg gatacctgct tgctgttgct tctcttttca ctctagattt 14100 
aaacatcaat tttacagact tagaagatta gttagaaaat taccgacatt tagccaaaac 14160 
aggcattgga gtgttacatg aaacgggaat aattttttaa aaatgttatt gattgattgg 14220 
aataaggtct ctgtttcaac tttactgctt agcatttcat gttctcttgg ttgtgtttat 14280 
ttgttctgag atcattttca aagacttgga tcagatctgg ctacattgtt aaaagatatc 14340 
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aagatgactt 
cagtagattt 
gcccactccc 
ggcattgaga 
tctgcatttc 
cttctttaaa 
gtagcaaatt 
tcctcccttg 
tgcatgtgct 
accaggcaag 
tggctcatta 
ataaagtttt 
gacttgtagg 
aaagggaatg 
gttgactgct 
tgggatcacc 
catgagggtg 
agctcgagaa 
gtctgattcc 
cactttccct 
aggtgcagac 
ctcacagaat 
gtactgcagc 
gaagagaagg 
gggaccagag 
taaaaattaa 
atgaggcaaa 
ttctgtcctt 
gtaaaatctc 
ctcagaactg 
cctggagcat 
tgggttattg 
ttctctcagt 
aatttgaatt 
gattcctgta 
atctgcagta 
atatgcatgg 
tgtagaagat 
tggctcggcc 
atgtttcttt 
acacttcata 
tagatcagta 
taccaactgt 
gttaaataag 
tgtaaaaagc 
tgttatcata 
tattgttaat 
ataaagtgaa 
tactaccagt 
gtcaatttcc 
tccattcatc 
acaggacatg 
ttgggataag 
acctgctgtg 
tcacgcaatt 
gcacccctga 
ttaaagtagg 
agggacagat 
tcaaaatcta 
cagctgatgg 
tgtttttatc 



agaccttgaa 
aaatggctat 
cctattccta 
tgagtctgcc 
tcatcctccc 
aaaattgtca 
atttttattc 
ctttattcac 
tttgtcctct 
accttccaac 
aacactgaca 
cagaaatgta 
cattggtgtc 
accttcccat 
ggtgttttcc 
aagcatggct 
aggacgcaca 
caatgctcaa 
taggatgctc 
cactgtcttc 
actgacatag 
gtcaccaagg 
aaagtcaagt 
ttgcagacag 
gaacatcagg 
ggaggaaatg 
aaatagttcc 
ctgtgctgca 
tgattccgtg 
agatgcagtg 
cagctagagt 
atagagattg 
catttaagag 
tttataaaga 
tgggtgtcgt 
gtgcttatgt 
tagaaatata 
ggaagggata 
actttatagc 
aatacggcaa 
gtatctcagt 
aagagattag 
gtaaccttgg 
gataatggca 
ttagaacagt 
gggctgttgt 
taaagataac 
agtccttctg 
tttgcatgca 
ctgtccatca 
cagccttgcc 
ggatagcata 
ggtgagagaa 
ggtgggccac 
cacagtgcac 
ctttaaaaag 
aagtaattat 
gtttataagt 
aggttctgac 
tgttttcatt 
tgtgtctgtt 



tttaggttgt 
ttcttcaatg 
gaggaaagct 
cactgagtga 
cattgattgt 
gctgagctat 
cccccatcac 
ctttccctga 
gactataggg 
gtgagtggtc 
aataaaaatt 
ggcgggtctc 
aatgggtgct 
tgaccaaact 
ttctctccta 
ggctgtacaa 
tcactttgcc 
gatgaatgcg 
ccctggtgat 
tgaccaccag 
gctttcttct 
ggctatctgt 
aaagcaaaaa 
agaagtcaaa 
attaataaca 
tgactgtcat 
cattctgtga 
tcccaaattg 
ggtgagaaaa 
agcttcttag 
gagaacggaa 
tgaccctctt 
acgatttttc 
tgaaaagatc 
tcaggtaaat 
gtaaattagc 
acatataact 
atgtagaggc 
tgcgtgacct 
atgagtacat 
ggtgattttt 
gtttcagcgc 
agatgttatt 
gtaccaaata 
gccaacaaat 
acttttatat 
acatgaatgt 
gactcctccc 
tccttctgta 
tctgtccatc 
actttcaagg 
aatttaaagt 
aatagagtta 
cacctgggct 
atgagataaa 
aagttaaagc 
ttttgtttta 
acaactgccc 
ttcaatggaa 
taataaagtg 
tgtaaactaa 



ttttcaacag 
attgctttta 
catggctaaa 
gggaaacctc 
taagtgtccc 
aacattagcc 
tttatctctc 
actaagcctc 
gagtgtcatt 
agttgaggta 
tggacaggag 
tctctttcac 
tcagtaaagg 
cacagcaagc 
ggatgctgcc 
aggcaacatg 
ctcccctctc 
catgctgttc 
agcaccccca 
cataaggaga 
ctgtaataac 
catgccaatc 
ttgaggacga 
ccaatagaag 
aagggaagag 
taccctaagg 
gcaagaaacc 
gaagtccctg 
atgacccatg 
atgggatggg 
acaggtttta 
cattttgaaa 
cacctgattc 
tccaaagaac 
atgaaaagag 
agatttaagc 
ttaaatgagg 
agaattatgc 
ttaacaggct 
tggatgaatc 
atcgctagca 
agattgagtt 
taacctctct 
tggttactga 
ggtaagcatt 
catagggctt 
atttttcttg 
ctccttcagt 
gctttttagc 
catccatcca 
aagatttaag 
gggggtgaaa 
aggagaaagc 
ctatgctttc 
ggcatgatgc 
aaaactaaat 
taagagagtt 
tgagctatca 
gtctcttcct 
tatccaaggc 
gcatcaaaag 



atctcgaaac 
gtgaagtctg 
gaactatata 
acaagaagac 
attgtgagtt 
actcattaag 
ctttctgtat 
tgggaaggtt 
tgaaaacatt 
tgtccttttt 
ctagctttgc 
cgctaagtgg 
ggcaatggac 
aacccaggta 
tcccttggtt 
aacagtgcca 
acaagccctt 
ttccccacaa 
ttggcacagc 
ccatccctgg 
tgaaaagtgc 
ctgagcactt 
gaaaagaaaa 
aagctattca 
aaacaaggga 
ctggaaaatc 
ctggggattt 
cactgctttt 
gatattaggg 
gagtcttgac 
tgtatgtatg 
gaatagctgt 
aacttggcga 
caaaaggatc 
ttttaccatt 
aaacacttcc 
caagccttgt 
tgtggcaggc 
acttaattca 
agtgcaggaa 
ttgtagtacc 
caaatccctg 
gtacctcagt 
gagggttcat 
tggtcagtat 
atgtacttat 
taaaaaatca 
gtctcttttc 
attgtctttg 
tccatccatc 
gcagcagctt 
gcagaaagat 
gtatgttttg 
tcacttggag 
ctgtttagtc 
gtatttggca 
ttgctgcctg 
attagtctcc 
tcaaattgtc 
ttcaaaaaag 
ttgtgattta 



agctgccagc 
atttgatcaa 
aagggagtag 
aatgcccatc 
taggtttttc 
caatgtgcat 
tgcctcaatt 
tccaggaatg 
ttttcgtgaa 
ggtccttttg 
ctttaatgga 
acttttatgt 
aacttggcac 
ataacgggag 
cccagaaggg 
tcagcgtgac 
tctgccatag 
aagggacatt 
ctcatccacc 
gctggtgtga 
tctttggtac 
ctgtggaggt 
tagttgcata 
ggagaaaagt 
gtcagggaga 
attcagcgtc 
tagagaaagt 
gggtagttat 
gaaccacctc 
cccacagtga 
tagtcataag 
gtgtatattt 
tggatcctat 
aatatttctg 
atgttttctt 
aaaaatggca 
ttttcatcat 
aggagcactc 
gataatgaga 
aatatttaaa 
agtggcggtg 
ctcctccact 
ttcttcattt 
tcattacaca 
tagatagttt 
cctttaaaat 
gccaatacag 
tgaggggagc 
gaagagagtt 
tgtccacccc 
ataagcatac 
gaacagggga 
aagatctaac 
acctgtttag 
gactctagaa 
acctcatttt 
tttctggccc 
ggggtgcatt 
tttgcagatg 
taaaataatt 
agtgttttta 



14400 
14460 
14520 
14580 
14640 
14700 
14760 
14820 
14880 
14940 
15000 
15060 
15120 
15180 
15240 
15300 
15360 
15420 
15480 
15540 
15600 
15660 
15720 
15780 
15840 
15900 
15960 
16020 
16080 
16140 
16200 
16260 
16320 
16380 
16440 
16500 
16560 
16620 
16680 
16740 
16800 
16860 
16920 
16980 
17040 
17100 
17160 
17220 
17280 
17340 
17400 
17460 
17520 
17580 
17640 
17700 
17760 
17820 
17880 
17940 
18000 



132 



aaaattatta cttatggata ttataaaaaa attagttgac tggtgctgtg aattaaaaaa 18060 
agtgcctaaa ctaaaaaatt ttgaagcatt ttagaaccct tgaaatttat tatacttatt 18120 
ttgcagatga gaaaactgag gctcagaaac agaaatttag aattgaggcc taatgttttt 18180 
ttctccactt ttaactttct cttttcatga ttgtgagtat gcagggaaag gaggagagaa 18240 
aattcatttt gtttcaagcc tttgacttct tccctggttc ttgccttgaa gtttaagtgg 18300 
aatccaaagt ggcaattact gagcccacag cagacagtct gtgcacaaga gtgtgtggct 18360 
ttgccaaggg gagcacttga ctttgcattt ctaagaactg tgctgcagaa tcacagagac 18420 
ttttgggagg gttgccctgt ccctgagacc tccaccaagg aactcttaga gagagtgtgg 18480 
ataacccagt aggattttag tggctatgcg gggggctgtc ctgctggctc aggttagtgg 18540 
gagtgtttga tttcatatcg ctcagcctgt ccttacaggg gatcttgtgc catgatcctc 18600 
agagctgaac ctctgtctac tgcggccaac ctggggagat tttgctccct ggaggacatc 18660 
ttggaatgtc tgaagactgg catctattgg cttaaggcca taaatttcgc taaacattgt 18720 
acaatgcatg gaccagccac tcacaacaaa gaattggctg cccaagtgtc agtagtaccg 18780 
agattgagaa atcctggcct agtgcatgtt catcttccgt ctgttactgc acatggacta 18840 
ctgttcttgt tctgtgagcc agtcaccctc ttgcaggcat gaaaactgga ggcatgaggc 18900 
aaggccacgg acagggagtc caaatacctt ttgggattca taaaggatgg gaaagttcca 18960 
gataagtaag ccaaacatag taatagataa tggttggctt ttaaaaatgt aataccatac 19020 
actacttcat taaaaaaata ggagctgaag aaatatgaaa attttacatg aaatttcatt 19080 
tattcaacaa atatttttca aatacccact atgtgcaagt cactgtagag tccatagaga 19140 
ctaaggatgt gtagcactga caaaaatggg agcactgagg aggtttcatt ccactgcagg 19200 
gacacacagt gaatcagatg agtatgtaaa gcaggtaatg agtcagaagg aaaaataaag 19260 
cttgcagaaa gtgaagcagg gaaggtggac ggtaatggga tttcatgggg gggggctttc 19320 
atgaggaggg ggcaagctat ttaaaatagc ttggttctaa atgccaatga gatatcactc 19380 
accaacaaga gagagtaatt attttaaagc agttctaatt cttttaaagt atgtctgttt 19440 
atcctttttt catttcagaa caacaaagtc aggcgttttg cttttgagct caagatgcag 19500 
gacaaaagta gttatctctt ggcagcagac agtgaagtgg aaatggaaga atggatcaca 19560 
attctaaata agatcctcca gctcaacttt gaagctgcaa tgcaagaaaa gcgaaatggc 19620 
gactctcacg aaggtagata ggcttggctt cccccaggca catacacact ctgtgggtgt 19680 
ctttattttt gccaggtggg tataagaagg agacctgtgt tacacaagta catgagaggt 19740 
gggacggata ggagctcttt acaaatatcc tgtcagcaaa ggttttgtca cattataact 19800 
tacttccctg acatttcgta tatggaaatc atgtaatggg aagaaccaaa gctttggagg 19860 
cagaaaggga gacctgggtt tgagtgccat aaatactgta tttcagctgt gtagccctgg 19920 
gtaaacaact tatgttttct gagcctcagt tgactcacct ataaaatggg aataaacatg 19980 
aaaattgctg ggaagatggg aagtgtaaat aagaaaatga atctcaagta tctggcatag 20040 
aattttactg tattataaaa tattagtaat aattagaatg catgggagcc tcagattaaa 20100 
ttggtgagaa aaatctggct atgttcttga caattcatgt tttacttcaa cccttaggtg 20160 
attcccaacc ctggcttccc cttagaagta cctgggagct ttttaaaaat accatttacc 20220 
tggtcccaca aaagattctg atttagttgg tctggggtgg agcctgggca ggtctgactt 20280 
ttagggggtc tcatggacgt gtccatgtgg gctgttgttc atagctagtg tcagttctaa 20340 
ttggacggtg tccatgctat accagctgct cagtgttttg actttcatca ctgagcctgt 20400 
ggatcagtat tttttcaaag caccccaagt gtttcccagg agcatccaga gtggggaacc 20460 
actgtgttca tttgaaggca cctaagagaa acggccttcc tcctcctgtt tcaaatgaaa 20520 
tgctatgaat tacaagtgat tccgataatc tgttttgcca ttttagatga tgaacaaagc 20580 
aaattggaag gttctggttc cggtttagat agctacctgc cggaacttgc caaggtaaca 2064 0 
tcgtcttata tcttctgctc ttcgttgaat gctgttgaag tatgtctcat ttcactggtt 20700 
tgtccagaat ggaatctgtt gaaatcataa aaattacatt gtgattacct ctctcttttt 20760 
ctgacctgat tacgaggtga cgtgtactca tgcagtatga tttcaggtct gtcttctaaa 20820 
aagtacccta caaagcattc tccttttatt attattttaa gtgttttttt ccctgataat 20880 
gcttaacact gcatcacagg tactgaagaa ataactgaaa tatgcaggca gatgttctca 20940 
taatagcatc gtactttcta tgttgataca tgtgctctcc cttactcagg gtaatagaca 21000 
cggttccaaa gaggaaggac ctggtaatct tgccacgaaa cccgggggtt gcctgagtta 21060 
cagaaattgt ttcgggtcac tcttactgga aaaaaaataa gctattcctg tgtcttacaa 21120 
ttttgagaaa tttaaaagtt actgaaaagc acaaagaaaa gcaaatcaac catactgcta 21180 
cttcccagat taaatatcta ttatgatgtt gcctttttag cttccatatt cttaaaagat 21240 
ataaaacatc ggttatagtt gaagttcttt ttaaacactg tccttattcc cattctcttc 21300 
ttctcccaca accccaatca gaaacaagca ctattaaaag ttttactttc atttttatat 21360 
ctttacaaat aaatctatca taatgatata tacagtatga tttagtatgt ttaaaaatgt 21420 
tttataaatg ctaacatacc atatgtattc tgcactttaa aaaattttta aatttacccc 21480 
ttttatttgt actatataga ctttttattt tagctgttct attattttca tttttttcta 21540 
ttataaacaa agctacaatg actgtccttg tacttgtgtc cttgtgtgta tctgaatgat 21600 
tctttcttaa atgagagaaa tatctttgtc ttctctagcc ctttgcactc ttactctgtt 21660 
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actgcccttc tattcttttt tgatactaga gtgaaatggc gaccctccac acccacatct 21720 
taaacactat aatagaaaca tggtttatct atataggatt ataaatagac cagcattcag 21780 
cattgacctt tattttaaga caacatggct gttctcaagt gtaaaatctc cctccctggc 21840 
tagggcttta gagcattgtt tttctttagg acttgactgc taccacagta tctttttagc 21900 
acctgcctat taaagctaat tttagtgcca ccattgtaaa ccacctccta gtctgggaag 21960 
agttttggct tgtgtgtttg tgttatgaat gtctgtgtat catattttgc attgagattt 22020 
gcttttttgt ttctggatgt ttgggggttc ataatttctc aaaacaaaat atttgtgccc 22080 
atttgggttt tagtttgttg cagcaggtaa tatatgtgat gccatctaga attcagaaag 22140 
taaccttctg cacttactgg gtgaacggaa tggataccta ggagaagatt catgttattt 22200 
gagcctaatg ttgattaatt aaaaatctat gctttttcct atgaggatat acaggaacgg 22260 
tcccctcctt ctcttactac ccagccaata taattcagta ttgtttgatc ccaagaccta 22320 
gggagatttt ttaagatata catatattta atataaatgt atacatttat gtatatatac 22380 
ttttttataa gtataattgt atattttgtc atttaaaata tttggaacta tttttaaact 22440 
atgggttaca agttaggtta agccatttta gttggtgaaa tcagtttgat ttcaacccct 22500 
gcttcttttt gttttgtttc tatttagttt tttattcttt ttattgaggt ataatttgca 22560 
atagcagaat gctcaaacat gaattgtaga gctcactgga gttcgcattt gtacactgat 22620 
ataagcagcc ctcaggctag cttgtacctg agaccctctt tattttgacc tccatcaccg 22680 
tagattagtt ttgacttttc tagaccttcc tgtgaatgga cttatacatg tactctttgt 22740 
gtcaggctta tttagctaaa catgtgattc actttaagaa gtttttttta ggtcgggcat 22800 
agtggctcat gcctgtaatc ccagcacttt gggaggctga ggtgagcgga tcttttgagg 22860 
ttaggagttc aagaccagcc ttgccaacat ggtataaaac cctgtctcta ctagaaatac 22920 
aaaaattagc taggcgtggt ggcaggtgcc tgtaatccca gctacttggg aggctgaggc 22980 
aggagaatca tttgaacctg gaaggcagag attgcagtga gctgagatca tgccactgca 23040 
ctctagcctg ggtgacagag caagactgtg tctcaaaaaa aaaaaaaggg tccgttttaa 23100 
tgaaataaaa tggaatggag aatatgaaag tacactgccc ttaataatga cattattttt 23160 
tatataaaat actgtcatta ttattttggt ggcacctgcc accatgccta gctaattttt 23220 
gtatttctag tagagacagg gttttatacc atgttggcga ggctggtctt gaactcctaa 23280 
cctcaaaaga tccacccacc tcagcctccc aaagtgctga gattacaggc atgagccact 23340 
acgcccgacc tgaaaaaaaa ctttttaaag tgaattacat aattttttac ataaaataat 23400 
gtcattatta agggcaatgt actatttata catatagtgt gtatgtgtgt cttgcatagt 234 60 
gatataaaag atatttgttt ttcttagtgt gctattatgt atatttattt actttcattg 23520 
gtatataatg tacctatttt gggagttcat gtgatacttt gatatctgta tacaatgtgt 23580 
gatgatcaaa tcaggataat tgggatagcc atcacctcaa acatttatct ttgtgttggg 23640 
aatttgaaac atttcttacc aggagtcatg gtcaaaacct gaaaaatgaa tccttgttag 23700 
aggcttttac tctttccccc tggctttcag gtgttttaca aatactttta tttaggaagg 23760 
tagaaaggtg gaaagtaatt ttttgaaggg gaaaagaatg aagaaaatgg agatgagtta 23820 
ttcactcagc acatgggtat ctgtgggctt tgccttttaa agcccagctt ggtgtcagtg 23880 
tgagcagccc aggcagtaag gggagacctg tgttccccat ccccagcctt gagcaaaaat 23940 
gcagttttgg ctgtttatca tcccccttca gggtgtctga actatttgca ccggttgaga 24000 
aggcaaagaa gttgacctga taactgttgg tcatcccatt aggaaggatg gattccatgg 24060 
ttacagaatc agagactgaa gtatgcagag ggaggggtgg ggagagagaa ctgtgcaagg 24120 
agtttaccca gggtatgaag aggtaaagag gtcagtatca gggaaggaag gtgcaagaaa 24180 
gggtcaggct gggaggctgg gccacagttc agtaagatta caaagaaggg cctagaacaa 24240 
tgagggcagg cagaaggtgg ctgaaggtgt aatttcatgg caggttcctt ttctaatcag 24300 
ctcctctaac ctccttcatc ctgttgcccc ggcttttgtt ttccactgtg actaagacat 24360 
agccaaacag gatatgaccg acaggaagtt gtttcagtgc aaaaataact gatgtctcat 24420 
tctggaatat tatggaaggg ctcattactt acagtgtgag tgatgtaaac ccaggttttc 24480 
agaatatttt gtataatctt ggagcttatg tttgtacatt tagtactgaa catctgtatt 24540 
gttttcttat tagagaacac actgtattta ccctaaaact ggttcttttc ctcctattgt 24600 
ctattatgga accaaacaat ttttattgta aatgtaacag tgtgtagcat cagtcttata 24660 
aatattttag tttgatacac aaaccgtagt tcaagttagt taattgattt cttccctaga 24720 
aagtcaagga gtaacataat caggttataa acttcattac tagttattta ataatttatt 24780 
tctctggtta catttatatc ttaggtgaca tcagaacata tatgtcacct ccttaaagat 24840 
agtgtgaaga aaacccacct tatgttttct tccacagctt ttctgtttgt gagcttttat 24900 
ttttgtactc aaagaatagc atccaacttt tactttggtt tccccatgtg gttctgaaag 24960 
agaagtagaa .tttcttctaa atccggaatt gctcacatcc ttttaccttt taactttgtt 25020 
ttaagcaaat gaacttattg ttccaggtaa atcttccaca gttgcatgca ggggaaagta 25080 
tgatgtctca gactttatag tctcatggag atggagtgag gatcaagggc catgctcagc 25140 
agaacttgtc aggacccagc agtttcacgg acaccttttc ttaattttta aaccaagtct 25200 
ataataagtg ctttcttccc tagattccaa tccagaaaac aatatcattg cactattata 25260 
caaaggagct ggctaggctt gtgtctgtgg ggtcagctgg tgttgcattt ctgggcctcc 25320 
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tttgtgaaga ggatgaactg atggtcctga gaagttaggt gtcttggaag' tagtggaaat 25380 
aaatcatgat aactctttaa attaaagatt atatattttg gcctcaaaac attttgcaaa 25440 
gtcctcctat tccaacccaa tctgtttaaa tgacccaaca ttcaacacat tgtttctgat 25500 
aattcatcct cagaataaga tgctgttggc cataatcttt gtctctagat tgttttatct 25560 
actcgcaaat aaatttaaga cacagagtat gcctaaagcc tacagcagac tttctggaaa 25620 
ctcttgaatg tttggtccat aactacttct taagacaaag aagaaaacct tgtcagggtg 25680 
tgtcattagt gcttgaatgt agggtttaca ggatggggtg gggtggggga atcgcccttg 25740 
gtttagatga atcattcttt tccttgtctt ctcagcaaac accagtttct acagagaaca 25800 
gctctgccat tgtgcatttt ctgtctccat tttcctctca ttctcctctc cacgaaaccc 25860 
agagtagtca gtgggctttg ggcaggaaag tggcaacagg gtgtctgggg aaaagccagt 25920 
tggctcttct taccatcaca atatagactg accacaggtt attttaagag cagagctggt 25980 
ttccatcact ctgagaagtg ctcaactaca gactttggga tgatatttgt tatagctgta 26040 
ttttctccac tcttagattg tgaaagtaca tattacaagt atttatttta ttatctttac 26100 
taaaatttta attaaaaaga agcgtgcttg ccgcaataag taaaaatacc caaagttgtt 26160 
taaagaaaag ttcacctttt cccttcatcc tccattccca cattcctgag aacactgaag 26220 
ttaataaccg gttgcaattc ccctttcacc aaactgattg ctcatagaaa tatagataaa 26280 
catatgtaag gtttttaagt ttttttaata aaaatatgtt catgatatat acattattct 26340 
gaaattttct gtatcactta aaaatatttc atagatgtcc ctctgggcca gtggaagatc 26400 
tggttccccc ttacatacat atcagcaagc tgcatgatat ttcaactatt gctactgcac 264 60 
agtttattca gccatctccc tattaatgaa catttaaggt ttttttttca gtttttagcc 26520 
tctacaaaca gtacacaata aacaacatga cattaaatac ttgtgctctt atttcagtag 26580 
gagaaattcc ccaatgtgga atttttaagt caaagtttat tgtgttttta atgctttaaa 26640 
cattgccagg ttaccgtccc aaaaggctat aacaattcac atttctgttt ctctgcatct 26700 
tcaccagacg agtgtaaaat ggtattttac tgtgctttca tttatatttt gctggttatt 26760 
agtgatattt ttcatatttt catatattta tttgccattt gtgttttttc ttcctgactt 26820 
gcttgttcac attgtttacc ttgttttctt ctgtcttgtg tagtgtaata gtttagactc 26880 
tgaagccagg caacctgagt tagaagccag gcctctattt catgatgtag gtctttgggc 26940 
aaagtaccta acattcatgc cttagtgttt tctcttttaa tgagcaggga taataatagt 27000 
acctgcctcc taaggttgta taaaattaaa atgggcactt agggtaatat ctagcaggta 27060 
gatattggct attatcaata gtagctctta tcgttactat tcttccagat actgtttcct 27120 
gactctgggg caaagtcctg ctacccctga accacatttt tctacctctt agattttact 27180 
tggtaattcc atcagccact gttgggcatc ctctgtgttt aatgcatcat cttagacctt 27240 
aggagggatg ggaggaactt taagaagccg aatttgcttt ttatttatct tgtagcagag 27300 
caatagatgt atattaggta gattacaagc ttttaggtta tttttgcatc taaagctgtc 27360 
ccttcttttc caataaatga tgtctgtggt aaagaatata tctgttgggt gttagtgaca 27420 
aaatcagaat gctttgtgtc tattttggct agtagttaat tgtttttctt ttattgtgtc 27480 
tgcattccta tttgttcttt aattataccg agctcattag cagttattct tgctttattc 27540 
atttcttatc tcctagcata gtcagctcaa gacaacaagc atctttcaga aagccactag 27600 
gaattgcatc tacattaaga acccactcct ctgctctagc gtctgagaac ataacacagt 27660 
atttgccttt gttgaagggc tcaagcggac gattcagaag tagaatagat aactgttggt 27720 
ggtggcttgc agcacctagt actgatggtt ttgttaggaa acaccacagg cagtatacaa 27780 
tgtaaagcaa gttctttggg ttcagttaaa tagattccac ttgcacgtgt tctcactctt 27840 
ttggtgtgaa aaattaggaa aggtgatagg caggatagaa taaaatgaag tggtcccatc 27900 
tcccatatgg agagcgcctg cctccaccac agacacatgt tttgccctgg aagcataaac 27960 
agaagattgc aggaacgccc cttcacctcc atagccttca ggctcccatc gatagcatca 28020 
agataaactt ggtgtggcaa cagacttgag ccatcatctt gtttaacatt tttacctgga 28080 
agtgaaaatg gaatccagag aggctaagta gcttgcacag ctacttaatt gaactagaac 28140 
cagaacccag tttcttagta ttctggtgcc cattttatat aaacatagac agctgatcat 28200 
ggtagtttgg atcattgcta aagacctatt atatacaaca atcgtatggc taagaagatt 28260 
aagatgctta ttttctcgtt atccatgatt agaaatgtaa taagagactt tgttctgtca 28320 
ccaacagaag agacaagacg ccttttctgc tgtggttgtg agtgccccat caagtgctga 28380 
gatgtgactc atgtctttgg ggaaagtagc agatgagaga gtacattcta ttccgactcc 28440 
atagacttaa ctgtggagac tgagagtagt ggagagctca gactgacaag aagaacagaa 28500 
tatagactta gaggcaccag gcatgaaaaa tcataaagat ggagatgact tctatcttgt 28560 
gaatgtctga aaagcctctc tctctttctg ttcccaaatc cttcatctcc agccctcatc 28620 
tctgccacca tctgtcggtt ttcttccgtg gcctctcttc tgtccacctc ttcaatgttg 28680 
ggcccccagg attttgtctt cagactcact ttcaccctct ccctcaggac atctcatcca 28740 
ctcccaaggc tggaactcca gccttcctct cagccttgcg cttaagtttc atccctttag 28800 
ctgtctattg gatgtttcca gttggaaatt ccacaggcat ctctacccag gcgtctctac 28860 
acaaagatga taaaaatatt atcatctttt tggcagattt gtttttcctg agttttctgt 28920 
cgtgttcatg gattcaccat tcagcaggct gcccaagcta gaaatgtggg atttgttaat 28980 
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cggccctgct gtgagactgg gaggctggtg tgataaccca agaaagacat tgtgggcctc 29040 
tgggtcttat cctttttaac ccattgcctc agccctgccc gagtgatgct tctgaaatgt 29100 
ggaactcatt ttattctctt acctaaaagg ttgcaggata ttttagattc tgaatgaaat 29160 
ccccaatcct tttttttttt ttttaagtga aagcaagttt attaagaaag taaagaaata 29220 
aagaatggct atgccattgg caaagcagcc ctgtgggctg ctggttgccc atttttatgt 29280 
ttttttcttg atgatatgct aaacaagggg tgggaaatcc ccaatccttg gcattcaaat 29340 
cccagactca tttcttttca cttttttttt ttaatcatgc cctgcctttc agttatgatg 29400 
agtgacttgg tcattgctca ggtgtgactt gtccctttgc acctgctgtg ccttctccta 294 60 
gaatgcgctt ttctcctttc ctggccaagt gttcttgtcc ttccaaatgg gccttccctt 29520 
gggaggtggt ttctgacgac caccccctag tccaagtcag ctcccactgt actttaaact 29580 
ttctcttgtc ttccttatta cctgttgata tgctctctcc ccacctggtg ttccttggga 29640 
ctagggactt ccttcattca catttcacat aacttgaggg cctggctcat aagaggtgct 29700 
taatgaatat ttattgaatt aattagcatc ttgtccttca agatcagcca tcattttctc 29760 
tatctcatca ttcaaaatat attccttcct cttccccttc ttgcacccag tcacagactg 29820 
gactctatta aatcctgtct atcatctggg ctcatttcca tcctcagtgt ctgtctgtgc 29880 
atccttttca ttcagccagg gatgttcagc tcgattctgc cccttcattc caagcctgtc 29940 
ccatattcca ttactttatg aagcctttct tgacacacag atgcttaatt attctctttt 30000 
gctttctttg tgttgacttt gactctgcca ctggttgtga gcttcagaag ggcagggatc 30060 
tcaccttcac ttctttttcc tcctagtgct ttctttgtgt gctgcacact ccctggcaca 30120 
cacagcggct ctccaacacg aggcagagct ttccagcagc ctcaaccttc aggactgggc 30180 
agcttttaaa tgtatttggg cacctttgca agaaaaggat tgtgttaaat gtaattttca 30240 
tgtatcttgt tatcagagtg caagagaagc agaaatcaaa ctgaaaagtg aaagcagagt 30300 
caaacttttt tatttggacc cagatgccca ggtaagaact atctaaatgt ttaatattta 30360 
aaaccaaatg tgggagagaa aatcatcgat gggcttattt gtttatttgt ttgctttgtt 30420 
tattttggaa aaacaagcaa aataactata gaaaatttgg ggaaaagagg aaaaataaaa 30480 
atgtataatc ttatcaccat agcattacta ttgtgaatat ttgatattca atagatgttt 30540 
gaaaattggg agagatttat tgaaagacat tctcaagttc acaaagaaca tctaatttac 30600 
ctgttaaaat aaccatcaga aaacaacagg tatcactgca gttgcctggg agtcagtgat 30660 
aattcccgac tagcccaggc tcaggctcaa atacaaacct tttccattta actctaacga 30720 
taagtacttt tctgtttcct cacaaacctc ataaccatac gtatgtgtgt ttatatgtct 30780 
atatttttta tttgctttta agaagttttt gtttatcatt gtaaaatata cataatataa 30840 
aatttaccat tttaaccatt tttaagtgta cggttcagtg gcattaaata cattctcatt 30900 
gttgtacaac cattaccacc atccatttcc agaacttctt cattttccca cacggaaact 30960 
ttgtatcaaa tgataacctt cctttccttc ttcccccatc ccctagtaac ctctgttcta 31020 
ctctgtgaac ctgcctattt taggaacctc ataaatgtgg aatcatacag tatttgtcct 31080 
ttgtttctgg cttcttaaac ttaacatgtt ttcaaggtca atccatgttg tagcatgtgt 31140 
cagaatttcc ttcctttctg tggctgaata ttccattgta tgtatatact acattttata 31200 
tatccttgta aatctgttga tggacacttg gttggatact tgatggacat tggttttgtt 31260 
gttcatgatc ataattttca agctctgtat tttttcagtt catccattga gtaggtatac 31320 
catcatgtct tttttttttt gtcttttttt tttttttttt tttgaggcag agtcttgctc 31380 
tgtcgcccag gctggagtgc agtggtgcaa tctcggctca ctgcaagctc cgcctcctgg 31440 
gttcacacca ttctcctgcc tcagcctcag cctcccgagt agctgggacc acaggtgccc 31500 
actaccacac ctggctaatt tttttgtatt ttttgtagag acggggtctc actgggttag 31560 
ccaggatggt ctcgatctcc tgacctggtg agccgccagc ctcggcctcc caaagtgctg 31620 
gaattacagg cgtgagccac cgtgcccggc ccatgtcttt gaccattgtt ataaactatg 31680 
tgtgtaacta ctataaacca tagaaaccga ttatataata gcaacactat tgtgagtaaa 31740 
taagtgtata tagcttttcc atattttatt ccgtttcctt tggatgcatt tatgatgttt 31800 
ttttaaaata agagcataac ttatttatat gtttacattt tcttttaaag aagcttgact 31860 
tctcatcagc tgagccagaa gtgaagtcat ttgaagagaa gtttggaaaa aggatccttg 31920 
tcaagtgcaa tgatttatct ttcaatttgc aatgctgtgt tgccgaaaat gaagaaggac 31980 
ccactacaaa tgtaattttt cattttaaaa ataaacatta aaaaaaaaat aggcagaggt 32040 
ttcagatgta cctttacagt gcagcctgga taagaaatcc tagtccctgg tatcaaagag 32100 
gtgcagtgtt tggatcagga tatggaggtt gttagcctgc aaggacagga tgttcgtgat 32160 
ggaagatgag ggtggcaggt ttgtgctcag ctttccagga gacagagttc atcttagatg 32220 
cttcagggaa cgcaactgtg ttttctatgg aacatacatt acgtagcaaa acacataaag 32280 
gtaaaataat tgttttgttt gtttcctaaa atgttttata agctaattct ctgtatgcag 32340 
aaggatgaga ctgtttagta gtaatttatg gcaacagtcc taaataggtc ttgtcatttc 32400 
tcttttgata gcaacattct tttgtccctg tttgagccat ggtgatcatt ggattgtttt 32460 
gttttgttca ggttgaacct ttctttgtta ctctatccct gtttgacata aaatacaacc 32520 
ggaagatttc tgccgatttc cacgtagacc tgaaccattt ctcagtgagg caaatgctcg 32580 
ccaccacgtc cccggcgctg atgaatggca gtgggcagag cccatctgtc ctcaagggca 32640 
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tccttcatga agccgccatg cagtatccga agcaggtggg gagtatgagc ccagcattcc 32700 
cactactcag actcactttg catgctacct aaatgcacca aaaatgctca aattagacct 32760 
tgtaatgcac aagtggggtc attagactct taattaatag tatttattat tagacagtaa 32820 
aagcaagctg agaaataagt ggcttttaat ttcctttctt ctttctaaaa gttctcctag 32880 
ttacctccct caccaaatag actttttgag cagatgatga actgtttgtc agctaactag 32940 
tttggcactg ggtgcttttt actagttgtc ctgtttcact gttctttgct gtttaatgtt 33000 
catgggattt gtttaacgta gctgtgaatt ctgcttactg aagaaaattg tttgcctcct 33060 
agggaatatt ttcagtcact tgtcctcatc cagatatatt tcttgtggcc agaattgaaa 33120 
aagtccttca ggggagcatc acacattgcg ctgagccata tatgaaaagt tcagactctt 33180 
ctaaggtatg aatggctttt acgctttggg gtggtaaaaa gcaatctgaa aagaggcctt 33240 
tatgtgatac tataaatcct taatgaaatc aaacataagc catatttata ctctaaaaga 33300 
tgtagaatat gctacctgta tttactctga actttatgtc ttgattttga aggaaatgta 33360 
gtcctatgtg taaataaaat gatccacttg actagacagt tctgacatcc taaaataatt 33420 
tgcaaaggaa ttaccagctt aatagtaaac tttctgtgtt agaaggtaca tgtatgatat 334 80 
tcaaatagag tttcttctat ctgttaattt gcctcttggg ttctgaaatt ctattttggt 33540 
ccacttacac ttatatatga ggctggagac caggagatgc ccttggctca gatgacctgg 33600 
ccagcagtgt cagtgattca ggtccacttg gtttttgcta gaaggggcag agttttaggt 33660 
ggaagatgga aagaaaacat acatgatgta tgtttggttt ttttcaaagt agtgttcatt 33720 
acttgggaag tgcctaggca tggacatacc atagaattat taaatattag aggtcatcta 33780 
gtccaagatg tgctttcata tttcaggaca ctgaggctca ccaaggctta gtgatctgct 33840 
cagtgtctca tggctggagc tgccaggggg cacttgactg ccacttcgta gcaccttgtg 33900 
ctacctggtt agtgtaatct gttaagtgct attatccttg ccagttttac atatttttag 33960 
ttatttaaaa aaaaaattgt gtggtcatct gagaggcctg aattcactga caaggactgg 34020 
tcagcagtag gagtggatac cccagaggct gtgagtgaag tttactaagt tggattcaga 34080 
gcttcctatc ttcacctcta tgggcgccca tgcatcacag ctgtgtccac aggatgcacg 34140 
atggccattg agaaatggat tttggagtca gaagacctgg gtgctgcatg cttaactcat 34200 
ctgggtcctt tggacaaatc acatcacctc tcatggcctc catatgttcc ttctgtgcat 34260 
gaaggatgat gttacttctt gcctctgcct tcctcatagg gacagtgtta ggatcaaaca 34320 
gatcatgtat gagtcagtgc tgtgggcacc ataaatcaca gaaagcccag aagacatcgt 34380 
catttattac agccccagtc aagtaaaagc ccatttaccc aggcacattg gttccaacag 34440 
taagcctttt tggctgatga aagctgtgta aagtttggtc tctggagaga agctgtttta 34500 
tttttttaaa ccaagtctgt aaaaccttgg atgagaagct cttttagctc ttttatgttt 34560 
tgatcaataa tcaatgaagg cccaatataa gatctcctcc cccgaccgtg tatgcaacac 34620 
atttccaagg cccatccaca gcaactttgt tacttctgcc tgccgcatgc atggtttgaa 34680 
atttggcagc tcatattggt gtaaaaatca catatcactg taggctaaac ttacctctgc 34740 
acactcctcc atgtccactg agcatctgct gaagtctgct ttttcttcat ttttttatgg 34800 
aatgtaaagc tcatccatgt gtacattatt catgcattta cttttctgcc acctccaaag 34860 
cattcaatta aagcaggaat taaggctcaa ctatcttact ttagcacagt tttggcagag 34920 
atgttacagt gagatgattt ttttctgtct gtcaaagttg tttcttcatg ttttccaaga 34980 
tggtctagaa catcatttag agtaaatttt cattttggag gaaattttta tgaaaagtct 35040 
ctgtaggtat ctcctgtgaa tagaggtttt aaaaagaaaa agaaggggaa aaaagcccaa 35100 
agggaaaaaa taagtttctt actctgactt tcacacatac tgtgttctat ttgctccctt 35160 
catatgtccg agagctaagt cctcattcac tgcagaaaag gcttattgat gttttatgtt 35220 
ttagctttaa attttatgaa attactgcat tttactccac aacatattca tcattgttag 35280 
aaccaaaaaa tcttgaacct gaaaatgttt aagtaaattg accctgcagc taggtaggcc 35340 
attgtaccct ataactcata cacctaagac cccactaagt cgccccaccc agggaggcaa 35400 
gaacatacct cattggagaa ggggggaggt cctagatgat tccctgacat ctcttccaat 35460 
taggatgtat tttccaggtt actcatgaag gcagcagttc ctacagcatg attatggtag 35520 
gattataaag ttttgcaact gaaagggatc atgaaaagta tagcctagcc cccattttca 35580 
ggtgtggata gtggagctca gagaggtttg atggcctaca gagtcataca gctggattca 35640 
gtgtgactta gagacagaca gctctgtcat ctagatcctt ctggatcctt ctagatcctt 35700 
cctgtggctg atggtacaca cagatcaccg gaggtcttgt cagaacgcac gttctgatcc 35760 
aggaagtttg gggcaaggcc tgagactctg catttctaca gtgatgctga tgctatagca 35820 
cactttggtt ttggagtaca tttcccaaaa ttggtttgac tttgatatac ttatgtaaaa 35880 
gacccttcag taaaaaaaaa aaaaaaaaaa ttaagtaatg taaaagaccc ttcactgtaa 35940 
ctctgagaca atcaaacttt gcattgatga caaagcacta tcacagtaca gacaaatttg 36000 
gaaaaattaa gcattatctt ttttagcaat aggggtatag atgattaata ataggtctgc 36060 
cttaggctaa aagcaaataa gcttcattgt acactgtgaa ttaatcaatc aatcaacaac 36120 
aaaccaaaat tgatcattag gaagtagaaa tagcagtaat tcatgtttag aaagcaagaa 36180 
tatagcattg agaaccccag cctaactgaa gtcagtatct taatatctta tcccttatat 36240 
tgtgggaatc agcataagct agtgcgcttt aggagctgtg aaagcttagt attttaatta 36300 
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gtgttctcat ttcaatccta ataatgtgat atattttgat atggatacca aatagtaatt 36360 
attaataact cagtagactt ataataagta gcacttagtc ataaagatgt atgaaaacct 36420 
ctgaaacagc atgtttgttg cccgtaaaga ccaaagaaga gacatggatt ttggaaagtc 36480 
ttcgttctgt attctttgag aatcactgct agagaatgcg ttaaataaag tactctgcac 36540 
agagtgtgaa tccagccata ttcattactg tatgatgtgc ttttctatgc atccaatgct 36600 
atggtaagga cttatttagt gagcatgtaa ggatggctct tgaggtcaca gttctttcag 36660 
tgagatgcag tatctcatag ctttattctc atgtcttcaa ggtggcccag aaggtgctga 36720 
agaatgccaa gcaggcatgc caaagactag gacagtatag aatgccattt gcttgggcag 36780 
caaggtaagg aacacctttt atacctttta aatcgatata gataggtgca tggatgggtc 36840 
aataggccta ttctgtttgt tgttcagaga caaagaggat ttgaatgtgt aaaactgaga 36900 
aatacataag cccagatttt gaaaaaatca tttggtagag tcacagagag gatagacact 36960 
gtctggagaa gtgctacctg gaactggcag ggtgcacggt agtgttagct gcagagctgg 37020 
gattcaagga cccaaccaca tgcctccagc tggaagtcag ggcaatccag tgaggcctgg 37080 
ggtgatcttt atctcttgac tctacttgtt aagcatttga cttgtgtata ttgtttccta 37140 
agcacaagcc attggctgga actgttttct atgtaaattg atttagttgt cctcatcccc 37200 
atagatgttt tccatgtttt tagataatga gatttctgtt ggctatagcc aatggaataa 37260 
taattagact tctcatagaa actagactta aataatgaat tgattttggt gttttggaaa 37320 
cccagtttag aaatgttgct ttgccatttc aggacattgt ttaaggatgc atctggaaat 37380 
cttgacaaaa atgccagatt ttctgccatc tacaggcaag acagcaataa gctatccaat 37440 
gatgacatgc tcaagttact tgcagacttt cggaagtgag tttcaaggtc ttatttccac 37500 
acctgaaaaa tagaagctgt gtagtgggga gggaggaaca ggggagcagt cacttaggtt 37560 
gctcgattta gacatcagag gggatggcaa atgagcgtga agcatttcct caaacccttg 37620 
agaagaaaga tggggtgaaa atcagaagaa taaccagtta atttgaattc tgtagaggat 37680 
gttttgggtg gtgctgtgaa gggtggactg ggtaaggatg agcctatggt ggggaggaaa 37740 
cagttgagga accttgtcaa gaggtgagaa aggactcagc aaagccactg caagtgcaaa 37800 
caggaagaag gggacaaatt caagtcgtgc caaagagata cgatgactgg gtcttggctt 37860 
ggggtggtaa tagtctaaga taaataactt gcaaggtttc taacttggaa gtttctggca 37920 
ccagttgttg cttagcttgt ggcagcattg ctccactctg cctctggcct cacatggtcc 37980 
tcttcctgtg tgtctctgtc taaattccct tcttagaaca ctagtgataa agcatcaggg 38040 
ccaagcctag tgacctcatc ttaactgatt gcatctgcag agaccctgtt tccaaatagg 38100 
tcacatttat aggtacaaag ggttgggact tcaccatgct tttggaggac acaattcaac 38160 
ccataacaat gaggcaaaga gggagcaagg aatgtgtgca acatcacagg gccggcagct 38220 
tccccaagtc agtctcaccc gagggtctgt gttcttaacc tctatgctgt tttgctgcta 38280 
catcctaaag agttcactct gaacctttga aactgatttt ctttgctagg gagatgggtc 38340 
ttagaatttt tctggggaaa ttctgggaat gtgaaagagc tgagggcgct ■ agaagatgtg 38400 
aagtgaaaag aatagctgag agccaaatgc taactattct atgccaaagg tatccttgtt 38460 
tttttttttt tttgtgcata tcaaaatagc aatcttatca gtttgtctag aactcaagaa 38520 
tgattgctta gctttcttta accttatttt acctttttct tatctgtctt cagtagtagg 38580 
aatagaaacg atatgagtca tagaaacagg ctcaataagt tctgaaaaca cagagacgtg 38640 
ttcctaatca gaatccaatc acgtccatgt cagcaggcgg cttcagcctt cacagcgacg 38700 
tgaaatccct tgtcaagagg ctcaaaaagg tagaaaggat tctcaaggtc tctttcagtt 38760 
atgtgattat acagtttttg actgtcttga tgtttcccct gtttggagct ttaatgagaa 38820 
gtgcaacctc agttttgcta acatgcagct aaggttggcc tgttcagcaa agcagtgtgc 38880 
atgcccgctg ggctgatttg gaatgaacct ttcacagctc acgtagggaa ttggagaagg 38940 
gggagaggag gatactggtg aaggatgagg cctgctgggt tagccttcca gggttcctgg 39000 
accatatagg tgccccaaat tcccagtcac tatctgacag ttttatgacc tggtaaggac 39060 
acaggtcttg gccagggagt gcccctggat ccctatgaat ctgttattca tgaaagacta 39120 
aataaaagaa tagtacccta tttttacttt taaatcatag aggttcttta gtttacaaac 39180 
ataatacatg ttcattttag aaattttgag aaatacagaa gaataaaagg atgaaaaaag 39240 
gtttactact agttttaacc ttcgtggtga acttttggag aacttttttt ttttttttga 39300 
gatggagtct cactctgtcc ctcaggctgg cgtacagtag cacgatttca gctcactgca 39360 
acctccgcct cccgagttca agcgattctc ctgcctcagc ctcccaagta gctgggacta 39420 
taggcgccca ccactacgcc tggctaattt ttgtattttt agtagagatg gggtttcacc 39480 
atattggcca ggctgatctc aaactgctga ccttgtgatc tgcccgcctc agcctcccaa 3954 0 
agtgctggga ttacaggcat gagccaccgt gcccagccta ggggggaaca ttttttttta 39600 
cgttttattc ctttacattt tattttagtt tatcttatgt agctatgatc atactaaata 39660 
tgtaatattt ccctgcacaa ctcaagtatt ttctgaaagt gttatatata catttttata 39720 
gacatcattt ttaatgcata aatattataa tagtccattg agatagacca tagattattt 39780 
aactcttccc ccattttttg actttttttt ttttttccga gatggagtct cgctctgtcg 39840 
ccaggctgga gtgcagtggc accatctcag ctcactgcaa cctccgcctc ccaggttcaa 39900 
gcaattctcc tgcctcagcc tcctgagtag ctgggactcc tgagtagctg agtagcgcat 39960 
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gctgccacgc cccgctaatt tttttttttt 
tactaaatat ctcaccatct tgcccaggct 
cccgcctcag cttcccaaag tgctgggatt 
tttgactttt aatgtgtttc tgatttttca 
tttaaaaaaa tcttctctat tggtagtggg 
tatagtaatt attgtcattt tttgagtttc 
aaaaccagtc acctttagtt ggatagattt 
actcttaata accatgaggt ' gggtctgcgt 
taaggaagaa aaaatatatc tgtattacta 
tgtatgtaaa tgaagaaatg gataagcaag 
aatagctatt taggatatat gccaaataat 
gtgatatttc accttccact ttataacatt 
taacactttt atattcagac aaaacaaaca 
agccctgtct cagaagttac ttcctaggct 
ctcctcaggg gcagccccag tgcatggtcc 
tcacatggtc actaatttga aagtgatggg 
gcccagggaa aaccaagtgt gagttctctt 
gcaggagggc attggtgtga agggtgtgct 
gaaaacaggg atccgatggt gacagcatag 
cctcaataag tattcaaaga aactttggtg 
aggggacgtg gaggattcct ttttcatttt 
cctctgtata ttttacagga aataatctca 
aaagctattg tttctacccc catgattgtc 
aatttcttca cgctgtctca gtcttaacaa 
ctttttccct tgcaataatt acccagggat 
tgtccgatag atgatattgc taacatttta 
atttgttcat ggtggtatct catggataag 
gaaatgcgaa gacatgaagg caaagtataa 
tttttaatgg tactacgttg gatagtttag 
cagcttaatg tgtctgtgtt tatttgtaca 
cttaccccga tttcgctctg gttacactgc 
tctaaaccca ctggggactt ccctctgcca 
ttcctgcctc atcaagcagc acataaatca 
ttcctttgtc tttctcaggg aactctactc 
ctgtgctggg agtcctggag gcggttactt 
taagggtgga taataacagc ccctgccccc 
gcattaaggt gatttctccc accatgaata 
atctagatac tctgccttct ggtagaggtt 
atatgccgta agtagcttac agtgtctact 
tgtcttgttt gcattcctcc atggtcctga 
tgataaatgc ttattgaatt ttcttcttag 
aaatatctca aatttctttc aatcatatat 
tttagggaat atttcctttc acaaaacaca 
gtccaaacat acctgtattg ccagctaatc 
agggaagacc ggctgcagaa acacttagat 
ctgctagttg atgataccat tcccatttcc 
gatgggcagt gggaagggaa aattttccta 
acac'agagac aggagcagtt cccagaggcc 
t'tacttaatt cgtgtaattt taagatgagt 
tgcatagaat ataggtactc tttagcaaaa 
catgaaagaa ttcagtttgt gtaacacgca 
ggcagtaaaa tctttattgc ctgtgagtgt 
accataaact tttgaaatgg gtttgagatt 
aaaaaacaac ttttaaaagc ccatgtgcta 
ttggaaacac atggaaagaa cg'tctttaca 
cagagggagg aaatagaata agaaataact 
ataggaagat ttccagtgaa gatcatttaa 
attgtgttcc acctctctca aaaatttata 
ggtgatgaag atgcctgttc attcataggt 
acccttgcat acttacttat atttaaaagt 



tttttttttt tttttgtatt ttagtagaga 40020 
ggtctcaaac tcctgacctc aggcaatctg 40080 
acaggtgtga gccaccatgc ccagccattt 40140 
gaattatacc tataagccac agttagaatc 40200 
taatatatta tcatacatac tatattatca 40260 
aagaaaattt cattcttact aattttttca 40320 
caatattttc cttcgctcaa ctaccatgca 40380 
gtacttagga aagtgaatac actatattat 40440 
tattttttga aagaaaatat atatttcttt 40500 
tagctatcta gatggaaaga taggcataaa 40560 
catggttatc tctgagggat gggttgatgg 40620 
ctgtcatttt tatatgaact tttaaaaaac 40680 
atgaagtttt ttatatgtga tggaggttgg 40740 
ggttagcttg agacttcccc acagtggcgg 40800 
tgtcttcagt ggaggctggg gagtggggct 40860 
agcagaaagc ctgtggccag gcagaaagga 4 0920 
ctgcacacca cttcttcatg catgtgctca 40980 
ccaggtggcc agttagagac ccagaaacct 41040 
aagacacagc aggataagtg aggccacgct 41100 
cccactcccc gtattcttca caacagagtt 41160 
ttaaaaatct ttgcattgct atttttcttt 41220 
tgtcagtggc ctgggcaccg gcttggatcc 41280 
tcaaaatgtt atttaataat gcatgaaaaa 41340 
aacagctgcc aaagctcata agccactttc 41400 
atgttccaag atttagtaag aaagcgattc 41460 
taagaagaga gacttggtac tttgtatttg 41520 
atggtatctc atcttttcca acttctgcag 41580 
aaatagaacg ttttctttaa aacgtagacc 41640 
gtaataatac tactaaagtt tttgcgtatg 41700 
ctcatcttct ttgcatccag gttttacagt 41760 
actcaagcca agtagggctg cttgactttc 41820 
tgcttttctc tctgcccaaa ttgtgtcccc 41880 
caaacacatg cagcatacac acttcccctt 41940 
atctttcaaa gcccagtctg tggctcactt 42000 
ggcttctctg cctgagccgc ctcctctttt 42060 
taaaaccgtg gtggggaata aatgcaaaag 42120 
ctgatctcat cccgtgttcc ctctcgatag 42180 
tgtacatact ctgtgaaagt gattgccctc 42240 
ggacttttgg cttcttgagg aaagaaatta 42300 
gtacatacat tgcagcatat cctaagcact 42360 
acataaactc agtggttttt gttgaaacaa 42420 
agttgttttt ttttaagtga caccaaagct 42480 
gttagaagat taaactcacc accaatagca 42540 
attttaacga gccaatacag gaagtcagga 42600 
aaggacccca aatctgttgg catgggagga 42660 
tctgtgggaa ttgttgagtc agcagaaatg 42720 
agagagagtt tgagcctcac ttctacattc 42780 
aggcatcctg caagtgtctg tattgcatgc 42840 
tttcatgttc aaggattatt ttataaattt 42900 
caaagcaaaa aaaccaaaac tattctcagt 42960 
cacaaccacc actttggaag tgcataaaaa 43020 
ttgatgtcta ataaaccaga ttcaacataa 43080 
gggtttttaa aaacttaaag ctggcaaaaa 43140 
cataatatgg aactaaactc agaaatgtgc 43200 
gaagcagcaa ctagaagtaa aatctctcag 43260 
atagttaggc acagaaggac acaatacact 43320 
ttaaaatatg ttgcttagaa acgtatttta 43380 
tgtggaggat gttggagtga tcttaaaaat 43440 
ggaaataatt aggagggggt gaaatccatt 43500 
ataatttgta ataaa 43545 
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<210> 135 
<211> 2008 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Clasp-4 amino acid sequence 
<400> 135 

Met Phe Pro Met Glu Asp He Ser He Ser Val He Gly Arg Gin Arg 
1 5 10 15 

Arg Thr Val Gin Ser Thr Val Pro Glu Asp Ala Glu Lys Arg Ala Gin 
20 25 ~ 30 

Ser Leu Phe Val Lys Glu Cys He Lys Thr Tyr Ser Thr Asp Trp His 
35 40 45 

Val Val Asn Tyr Lys Tyr Glu Asp Phe Ser Gly Asp Phe Arg Met Leu . 
50 55 60 

Pro Cys Lys Ser Leu Arg Pro Glu Lys He Pro Asn His Val Phe Glu 
65 70 75 80 

He Asp Glu Asp Cys Glu Lys Asp Glu Asp Ser Ser Ser Leu Cys Ser 
85 90 95 

Gin Lys Gly Gly Val He Lys Gin Gly Trp Leu His Lys Ala Asn Val 
100 105 " 110 

Asn Ser Thr He Thr Val Thr Met Lys Val Phe Lys Arg Arg Tyr Phe 
115 120 125 

Tyr Leu Thr Gin Leu Pro Asp Gly Ser Tyr He Leu Asn Ser Tyr Lys 
130 135 140 

Asp Glu Lys Asn Ser Lys Glu Ser Lys Gly Cys He Tyr Leu Asp Ala 
145 150 155 * 160 

Cys He Asp Val Val Gin Cys Pro Lys Met Arg Arg His Ala Phe Glu 
165 170 " 175 

Leu Lys Met Leu Asp Lys Tyr Ser His Tyr Leu Ala Ala Glu Thr Glu 
180 185 190 

Gin Glu Met Glu Glu Trp Leu He Thr Leu Lys Lys He He Gin He 
195 200 ~ 205 

Asn Thr Asp Ser Leu Val Gin Glu Lys Lys Glu Thr Val Glu Thr Ala 
210 215 220 

Gin Asp Asp Glu Thr Ser Ser Gin Gly Lys Ala Glu Asn He Met Ala 
225 230 235 240 

Ser Leu Glu Arg Ser Met His Pro Glu Leu Met Lys Tyr Gly Arg Glu 
245 250 ~ 255 

Thr Glu Gin Leu Asn Lys Leu Ser Arg Gly Asp Gly Arg Gin Asn Leu 
260 265 270 
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Phe Ser Phe Asp Ser Glu Val Gin Arg Leu Asp Phe Ser Gly lie Glu 
275 ~ 280 " 285 

Pro Asp lie Lys Pro Phe Glu Glu Lys Cys Asn Lys Arg Phe Leu Val 
290 295 300 

Asn Cys His Asp Leu Thr Phe Asn He Leu Gly Gin He Gly Asp Asn 
305 310 315 320 

Ala Lys Gly Pro Pro Thr Asn Val Glu Pro Phe Phe He Asn Leu Ala 
325 330 335 

Leu Phe Asp Val Lys Asn Asn Cys Lys He Ser Ala Asp Phe His Val 
340 345 350 

Asp Leu Asn Pro Pro Ser Val Arg Glu Met Leu Trp Gly Ser Ser Thr 
355 360 365 

Gin Leu Ala Ser Asp Gly Ser Pro Lys Gly Ser Ser Pro Glu Ser Tyr 
370 375 380 

He His Gly He Ala Glu Ser Gin Leu Arg Tyr He Gin Gin Gly He 
385 390 395 400 

Phe Ser Val Thr Asn Pro His Pro Glu lie Phe Leu Val Ala Arg lie 
405 410 415 

Glu Lys Val Leu Gin Gly Asn lie Thr His Cys Ala Glu Pro Tyr He 
420 425 430 

Lys Asn Ser Asp Pro Val Lys Thr Ala Gin Lys Val His Arg Thr Ala 
435 440 445 

Lys Gin Val Cys Ser Arg Leu Gly Gin Tyr Arg Met Pro Phe Ala Trp 
450 455 460 

Ala Ala Arg Pro lie Phe Lys Asp Thr Gin Gly Ser Leu Asp Leu Asp 
465 470 475 480 

Gly Arg Phe Ser Pro Leu Tyr Lys Gin Asp Ser Ser Lys Leu Ser Ser 
485 490 495 

Glu Asp He Leu Lys Leu Leu Ser Glu Tyr Lys Lys Pro Glu Lys Thr 
500 ' 505 " 510 

Lys Leu Gin lie lie Pro Gly Gin Leu Asn lie Thr Val Glu Cys Val 
515 520 525 

Pro Val Asp Leu Ser Asn Cys He Thr Ser Ser Tyr Val Pro Leu Lys 
530 535 540 

Pro Phe Glu Lys Asn Cys Gin Asn lie Thr Val Glu Val Glu Glu Phe 
545 550 555 560 

Val Pro Glu Met Thr Lys Tyr Cys Tyr Pro Phe Thr lie Tyr Lys Asn 
565 570 ~ 575 

His Leu Tyr Val Tyr Pro Leu Gin Leu Lys Tyr Asp Ser Gin Lys Thr 
580 585 590 



Phe Ala Lys Ala Arg Asn lie Ala Val Cys Val Glu Phe Arg Asp Ser 
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595 



600 



605 



Asp Glu Ser Asp Ala Ser Ala Leu Lys Cys lie Tyr Gly Lys Pro Ala 
610 615 620 

Gly Ser Val Phe Thr Thr Asn Ala Tyr Ala Val Val Ser His His Asn 
625 630 635 640 

Gin Asn Pro Glu Phe Tyr Asp Glu He Lys He Glu Leu Pro He His 
645 650 655 

Leu His Gin Lys His His Leu Leu Phe Thr Phe Tyr His Val Ser Cys 
660 665 670 

Glu He Asn Thr Lys Gly Thr Thr Lys Lys Gin Asp Thr Val Glu Thr 
675 680 685 

Pro Val Gly Phe Ala Trp Val Pro Leu Leu Lys Asp Gly Arg lie lie 
690 695 700 

Thr Phe Glu Gin Gin Leu Pro Val Ser Ala Asn Leu Pro Pro Gly Tyr 
705 710 715 720 

Leu Asn Leu Asn Asp Ala Glu Ser Arg Arg Gin Cys Asn Val Asp lie 
725 730 735 

Lys Trp Val Asp Gly Ala Lys Pro Leu Leu Lys Phe Lys Ser His Leu 
740 745 J 750 

Glu Ser Thr lie Tyr Thr Gin Asp Leu His Val His Lys Phe Phe His 
755 760 765 

His Cys Gin Leu He Gin Ser Gly Ser Lys Glu Val Pro Gly Glu Leu 
770 775 780 

lie Lys Tyr Leu Lys Cys Leu His Ala Met Glu lie Gin Val Met lie 
785 790 795 800 

Gin Phe Leu Pro Val He Leu Met Gin Leu Phe Arg Val Leu Thr Asn 
805 810 815 

Met Thr His Glu Asp Asp Val Pro lie Asn Cys Thr Met Val Leu Leu 
820 825 830 

His lie Val Ser Lys Cys His Glu Glu Gly Leu Asp Ser Tyr Leu Arg 
835 840 845 

Ser Phe lie Lys Tyr Ser Phe Arg Pro Glu Lys Pro Ser Ala Pro Gin 
850 855 860 



Ala Gin Leu lie His Glu Thr Leu Ala Thr Thr Met lie Ala lie Leu 
86 5 870 875 880 

Lys Gin Ser Ala Asp Phe Leu Ser lie Asn Lys Leu Leu Lys Tyr Ser 
885 890 895 

Trp Phe Phe Phe Glu lie lie Ala Lys Ser Met Ala Thr Tyr Leu Leu 
900 905 910 

Glu Glu Asn Lys lie Lys Leu Pro Arg Gly Gin Arg Phe Pro Glu Thr 
915 920 925 
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Tyr His His Val Leu His Ser Leu 
930 935 

Thr lie Arg Tyr Ala Glu lie Pro 
945 950 

Ser Leu Ala Ser Phe Leu Lys Arg 
965 

Phe lie Phe Asn Leu lie Asn Asp 
980 



Leu Leu Ala lie lie Pro His Val 
940 

Asp Glu Ser Arg Asn Val Asn Tyr 
955 960 

Cys Leu Thr Leu Met Asp Arg Gly 
970 975 

Tyr lie Ser Gly Phe Ser Pro Lys 
985 990 



Asp Pro Lys Val Leu Ala Glu Tyr Lys Phe Glu Phe Leu Gin Thr He 
995 1000 1005 



Cys Asn His Glu His Tyr He Pro Leu Asn Leu Pro Met Ala Phe Ala 
1010 1015 1020 



Lys Pro Lys Leu 
1025 

Ser Asp Glu Tyr 



Gin Arg Val Gin 
1030 

Cys Lys His His 
045 



Asp Ser Asn Leu 
1035 

Phe Leu Val Gly 
1050 



Glu Tyr Ser Leu 
1040 

Leu Leu Leu Arg 
1055 



Glu Thr Ser He Ala Leu Gin Asp Asn Tyr Glu He Arg Tyr Thr Ala 
1060 1065 1070 

He Ser Val He Lys Asn Leu Leu He Lys His Ala Phe Asp Thr Arg 
1075 1080 1085 

Tyr Gin His Lys Asn Gin Gin Ala Lys lie Ala Gin Leu Tyr Leu Pro 
1090 1095 1100 

Phe Val Gly Leu Leu Leu Glu Asn lie Gin Arg Leu Ala Gly Arg Asp 
1105 1110 1115 ' 1120 

Thr Leu Tyr Ser Cys Ala Ala Met Pro Asn Ser Ala Ser Arg Asp Glu 
1125 1130 1135 

Phe Pro Cys Gly Phe Thr Ser Pro Ala Asn Arg Gly Ser Leu Ser Thr 
1140 1145 * 1150 

Asp Lys Asp Thr Ala Tyr Gly Ser Phe Gin Asn Gly His Gly He Lys 
1155 1160 1165 

Arg Glu Asp Ser Arg Gly Ser Leu lie Pro Glu Gly Ala Thr Gly Phe 
1170 1175 1180 



Pro Asp Gin Gly Asn Thr Gly Glu Asn Thr Arg Gin Ser Ser Thr Arg 

H85 1190 1195 1200 

Ser Ser Val Ser Gin Tyr Asn Arg Leu Asp Gin Tyr Glu lie Arg Ser 

1205 1210 ^ 1215 



Leu Leu Met Cys Tyr Leu Tyr lie Val Lys Met lie Ser Glu Asp Thr 
1220 1225 1230 

Leu Leu Thr Tyr Trp Asn Lys Val Ser Pro Gin Glu Leu lie Asn lie 
1235 1240 1245 
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Leu He Leu Leu Glu Val Cys Leu Phe His Phe Arg Tyr Met Gly Lys 
1250 1255 1260 



Arg Asn He Ala Arg Val His Asp Ala Trp Leu Ser Lys His Phe Gly 
1265 1270 1275 1280 

He Asp Arg Lys Ser Gin Thr Met Pro Ala Leu Arg Asn Arg Ser Gly 
1285 1290 1295 

Val Met Gin Ala Arg Leu Gin His Leu Ser Ser Leu Glu Ser Ser Phe 
1300 1305 1310 

Thr Leu Asn His Ser Ser Thr Thr Thr Glu Ala Asp He Phe His Gin 
1315 1320 1325 

Ala Leu Leu Glu Gly Asn Thr Ala Thr Glu Val Ser Leu Thr Val Leu 
1330 1335 1340 

Asp Thr He Ser Phe Phe Thr Gin Cys Phe Lys Thr Gin Leu Leu Asn 
1345 1350 1355 1360 

Asn Asp Gly His Asn Pro Leu Met Lys Lys Val Phe Asp He His Leu 
1365 1370 ~ 1375 

Ala Phe Leu Lys Asn Gly Gin Ser Glu Val Ser Leu Lys His Val Phe 
1380 1385 ^ 1390 

Ala Ser Leu Arg Ala Phe He Ser Lys Phe Pro Ser Ala Phe Phe Lys 
1395 1400 1405 

Gly Arg Val Asn Met Cys Ala Ala Phe Cys Tyr Glu Val Leu Lys Cys 
1410 1415 1420 

Cys Thr Ser Lys lie Ser Ser Thr Arg Asn Glu Ala Ser Ala Leu Leu 
1425 1430 1435 1440 

Tyr Leu Leu Met Arg Asn Asn Phe Glu Tyr Thr Lys Arg Lys Thr Phe 
1445 1450 " ' ~ 1455 

Leu Arg Thr His Leu Gin He He He Ala Val Ser Gin Leu lie Ala 
1460 1465 1470 

Asp Val Ala Leu Ser Gly Gly Ser Arg Phe Gin Glu Ser Leu Phe lie 
1475 1480 1485 

lie Asn Asn Phe Ala Asn Ser Asp Arg Pro Met Lys Ala Thr Ala Phe 
1490 1495 1500 

Pro Ala Glu Val Lys Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met 
1505 1510 1515 1520 

Ala Thr Ala Gin Met Lys Glu His Glu Lys Asp Pro Glu Met Leu lie 
1525 1530 1535 

Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr Ala Ser Thr Pro Glu Leu 
1540 1545 1550 

Arg Lys Thr Trp Leu Asp Ser Met Ala Lys lie His Val Lys Asn Gly 
1555 1560 1565 

Asp Phe Ser Glu Ala Ala Met Cys Tyr Val His Val Ala Ala Leu Val 
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1570 1575 1580 

Ala Glu Phe Leu His Arg Lys Lys Leu Phe Pro Asn Gly Cys Ser Ala 
1585 1590 1595 ~ "* 1600 

Phe Lys Lys lie Thr Pro Asn He Asp Glu Glu Gly Ala Met Lys Glu 
1605 1610 " 1615 

Asp Ala Gly Met Met Asp Val His Tyr Ser Glu Glu Val Leu Leu Glu 
1620 1625 1630 

Leu Leu Glu Gin Cys Val Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu 
1635 1640 1645 

He He Ser Glu He Ser Lys Leu He Val Pro He Tyr Glu Lys Arg 
1650 1655 1660 

Arg Glu Phe Glu Lys Leu Thr Gin Val Tyr Arg Thr Leu His Gly Ala 
1665 1670 1675 1680 

Tyr Thr Lys He Leu Glu Val Met His Thr Lys Lys Arg Leu Leu Gly 
1685 1690 " 1695 

Thr Phe Phe Arg Val Ala Phe Tyr Gly Gin Ser Phe Phe Glu Glu Glu 
1700 1705 1710 

Asp Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys Leu Thr Gly Leu Ser 
1715 1720 1725 

Glu lie Ser Leu Arg Leu Val Lys Leu Tyr Gly Glu Lys Phe Gly Thr 
1730 1735 ~ 1740 

Glu Asn Val Lys lie lie Gin Asp Ser Asp Lys Val Asn Ala Lys Glu 
1745 1750 1755 1760 

Leu Asp Pro Lys Tyr Ala His lie Gin Val Thr Tyr Val Lys Pro Tyr 
1765 1770 ' 1775 

Phe Asp Asp Lys Glu Leu Thr Glu Arg Lys Thr Glu Phe Glu Arg Asn 
1780 1785 1790 

His Asn lie Ser Arg Phe Val Phe Glu Ala Pro Tyr Thr Leu Ser Gly 
1795 1800 "* 1805 

Lys Lys Gin Gly Cys lie Glu Glu Gin Cys Lys Arg Arg Thr lie Leu 
1810 1815 1820 

Thr Thr Ser Asn Ser Phe Pro Tyr Val Lys Lys Arg lie Pro lie Asn 
1825 1830 1835 " 1840 

Cys Glu Gin Gin lie Asn Leu Lys Pro lie Asp Gly Ala Thr Asp Glu 
1845 1850 1855 

lie Lys Asp Lys Thr Ala Glu Leu Gin Lys Leu Cys Ser Ser Thr Asp 
I860 1865 1870 

Val Asp Met lie Gin Leu Gin Leu Lys Leu Gin Gly Trp Val Ser Val 
1875 1880 1885 

Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asn Asp 
1890 1895 1900 
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Ser Gin Ala Ser Lys Tyr Pro Pro Lys Lys Val Ser Glu Leu Lys Asp 
1905 1910 1915 1920 

Met Phe Arg Lys Phe He Gin Ala Cys Ser He Ala Leu Glu Leu Asn 
1925 1930 1935 

Glu Arg Leu He Lys Glu Asp Gin Val Glu Tyr His Glu Gly Leu Lys 
1940 1945 1950 

Ser Asn Phe Arg Asp Met Val Lys Glu Leu Ser Asp He He His Glu 
1955 I960 1965 

Gin He Leu Gin Glu Asp Thr Met His Ser Pro Trp Met Ser Asn Thr 
1970 1975 1980 

Leu His Val Phe Cys Ala He Ser Gly Thr Ser Ser Asp Arg Gly Tyr 
1985 1990 1995 ' 2000 

Gly Ser Pro Arg Tyr Ala Glu Val 
2005 



<210> 136 
<211> 2015 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> CLASP-5 amino acid sequence 
<400> 136 

Met Thr His Leu Asn Ser Leu Asp Val Gin Leu Ala Gin Glu Leu Gly 
15 10 15 

Asp Phe Thr Asp Asp Asp Leu Asp Val Val Phe Thr Pro Lys Glu Cys 
20 25 30 

Arg Thr Leu Gin Pro Ser Leu Pro Glu Glu Gly Val Glu Leu Asp Pro 
35 40 " 45 

His Val Arg Asp Cys Val Gin Thr Tyr lie Arg Glu Trp Leu He Val 
50 55 60 

Asn Arg Lys Asn Gin Gly Ser Pro Glu He Cys Gly Phe Lys Lys Thr 
65 70 75 80 

Gly Ser Arg Lys Asp Phe His Lys Thr Leu Pro Lys Gin Thr Phe Glu 
85 90 95 

Ser Glu Thr Leu Glu Cys Ser Glu Pro Ala Ala Gin Ala Gly Pro Arg 
100 105 HO 

His Leu Asn Val Leu Cys Asp Val Ser Gly Lys Gly Pro Val Thr Ala 
115 120 125 

Cys Asp Phe Asp Leu Arg Ser Leu Gin Pro Asp Lys Arg Leu Glu Asn 
130 135 140 

Leu Leu Gin Gin Val Ser Ala Glu Asp Phe Glu Lys Gin Asn Glu Glu 
145 150 155 160 
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Ala Arg Arg Thr Asn Arg Gin Ala Glu Leu Phe Ala Leu Tyr Pro Ser 
165 170 175 

Val Asp Glu Glu Asp Ala Val Glu lie Arg Pro Val Pro Glu Cys Pro 
180 * 185 190 

Lys Glu His Leu Gly Asn Arg He Leu Val Lys Leu Leu Thr Leu Lys 
195 200 205 

Phe Glu He Glu He Glu Pro Leu Phe Ala Ser He Ala Leu Tyr Asp 
210 215 220 

Val Lys Glu Arg Lys Lys lie Ser Glu Asn Phe His Cys Asp Leu Asn 
225 230 235 "* 240 

Ser Asp Gin Phe Lys Gly Phe Leu Arg Ala His Thr Pro Ser Val Ala 
245 250 255 

Ala Ser Ser Gin Ala Arg Ser Ala Val Phe Ser Val Thr Tyr Pro Ser 
260 265 270 

Ser Asp He Tyr Leu Val Val Lys He Glu Lys Val Leu Gin Gin Gly 
275 280 285 

Asp He Gly Asp Cys Ala Glu Pro Tyr Thr Val lie Lys Glu Ser Asp 
290 295 300 

Gly Gly Lys Ser Lys Glu Lys lie Glu Lys Leu Lys Leu Gin Ala Glu 
305 310 315 320 

Ser Phe Cys Gin Arg Leu Gly Lys Tyr Arg Met Pro Phe Ala Trp Ala 
325 330 335 

Pro lie Ser Leu Ser Ser Phe Phe Asn Val Ser Thr Leu Glu Arg Glu 
340 345 350 

Val Thr Asp Val Asp Ser Val Val Gly Arg Ser Pro Val Gly Glu Arg 
355 360 365 

Arg Thr Leu Ala Gin Ser Arg Arg Leu Ser Glu Arg Ala Leu Ser Leu 
370 375 380 

Glu Glu Asn Gly Val Gly Ser Asn Phe Lys Thr Ser Thr Leu Ser Val 
385 390 395 400 

Ser Ser Phe Phe Lys Gin Glu Gly Asp Arg Leu Ser Asp Glu Asp Leu 
405 410 415 

Phe Lys Phe Leu Ala Asp Tyr Lys Arg Ser Ser Ser Leu Gin Arg Arg 
420 " 425 430 

Val Lys Ser lie Pro Gly Leu Leu Arg Leu Glu lie Ser Thr Ala Pro 
435 440 445 

Glu He He Asn Cys Cys Leu Thr Pro Glu Met Leu Pro Val Lys Pro 
450 455 460 



Phe Pro Glu Asn Arg Thr Arg Pro His Lys Glu lie Leu Glu Phe Pro 
465 470 475 480 
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Thr Arg Glu Val Tyr Val Pro His Thr Val Tyr Arg Asn Leu Leu Tyr 
485 490 495 

Val Tyr Pro Gin Arg Leu Asn Phe Val Asn Lys Leu Ala Ser Ala Arg 
500 505 510 

Asn He Thr He Lys He Gin Phe Met Cys Gly Glu Asp Ala Ser Asn 
515 520 525 

Ala Met Pro Val He Phe Gly Lys Ser Ser Gly Pro Glu Phe Leu Gin 
530 535 540 

Glu Val Tyr Thr Ala Val Thr Tyr His Asn Lys Ser Pro Asp Phe Tyr 
545 550 555 560 

Glu Glu Val Lys He Lys Leu Pro Ala Lys Leu Thr Val Asn His His 
565 570 575 

Leu Leu Phe Thr Phe Tyr His He Ser Cys Gin Gin Lys Gin Gly Ala 
580 585 ^ 590 

Ser Val Glu Thr Leu Leu Gly Tyr Ser Trp Leu Pro lie Leu Leu Asn 
595 600 605 

Glu Arg Leu Gin Thr Gly Ser Tyr Cys Leu Pro Val Ala Leu Glu Lys 
610 615 620 

Leu Pro Pro Asn Tyr Ser Met His Ser Ala Glu Lys Val Pro Leu Gin 
625 630 635 ^ 640 

Asn Pro Pro lie Lys Trp Ala Glu Gly His Lys Gly Val Phe Asn lie 
645 650 655 

Glu Val Gin Ala Val Ser Ser Val His Thr Gin Asp Asn His Leu Glu 
660 665 670 

Lys Phe Phe Thr Leu Cys His Ser Leu Glu Ser Gin Val Thr Phe Pro 
675 680 685 

He Arg Val Leu Asp Gin Lys lie Ser Glu Met Ala Leu Glu His Glu 
690 695 700 

Leu Lys Leu Ser lie lie Cys Leu Asn Ser Ser Arg Leu Glu Pro Leu 
705 710 715 " 720 

Val Leu Phe Leu His Leu Val Leu Asp Lys Leu Phe Gin Leu Ser Val 
725 730 735 

Gin Pro Met Val lie Ala Gly Gin Thr Ala Asn Phe Ser Gin Phe Ala 
740 745 750 

Phe Glu Ser Val Val Ala lie Ala Asn Ser Leu His Asn Ser Lys Asp 
755 760 765 

Leu Ser Lys Asp Gin His Gly Arg Asn Cys Leu Leu Ala Ser Tyr Val 
770 775 780 

His Tyr Val Phe Arg Leu Pro Glu Val Gin Arg Asp Val Pro Lys Ser 
785 790 795 ' 800 



Gly Ala Pro Thr Ala Leu Leu Asp Pro Arg Ser Tyr His Thr Tyr Gly 
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805 



810 



815 



Arg Thr Ser Ala Ala Ala Val Ser Ser Lys Leu Leu Gin Ala Arg Val 
820 825 830 

Met Ser Ser Ser Asn Pro Asp Leu Ala Gly Thr His Ser Ala Ala Asp 
835 840 • 845 

Glu Glu Val Lys Asn He Met Ser Ser Lys He Ala Asp Arg Asn Cys 
850 855 8 60 

Ser Arg Met Ser .Tyr Tyr Cys Ser Gly Ser Ser Asp Ala Pro Ser Ser 
865 870 875 880 

Pro Ala Ala Pro Arg Pro Ala Ser Lys Lys His Phe His Glu Glu Leu 
885 890 895 

Ala Leu Gin Met Val Val Ser Thr Gly Met Val Lys Ser Met Ala Gin 
900 905 910 

His Val His Asn Met Asp Lys Arg Asp Ser Phe Arg Arg Thr Arg Phe 
915 920 925 

Ser Asp Arg Phe Met Asp Asp He Thr Thr He Val Asn Val Val Thr 
930 935 940 

Ser Glu He Ala Ala Leu Leu Val Lys Pro Gin Lys Glu Asn Glu Gin 
945 950 955 " 960 

Ala Glu Lys Met Asn He Ser Leu Ala Phe Phe Leu Tyr Asp Leu Leu 
965 970 " 975 

Ser Leu Met Asp Arg Gly Phe Val Phe Asn Leu lie Arg His Tyr Cys 
980 985 990 

Ser Gin Leu Ser Ala Lys Leu Ser Asn Leu Pro Thr Leu He Ser Met 
995 1000 1005 

Arg Leu Glu Phe Leu Arg lie Leu Cys Ser His Glu His Tyr Leu Asn 
1010 1015 1020 

Leu Asn Leu Phe Phe Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys 
1025 1030 1035 1040 

Pro Ser He Ser Ser Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp 
1045 1050 ^ 1055 

Gin Lys lie Ala Ser Met Phe Asp Leu Thr Ser Glu Tyr Arg Gin Gin 
1060 1065 1070 

His Phe Leu Thr Gly Leu Leu Phe Thr Glu Leu Ala Ala Ala Leu Asp 
1075 1080 1085 

Ala Glu Gly Glu Gly lie Ser Lys Val Gin Arg Lys Ala Val Ser Ala 
1090 1095 1100 

lie His Ser Leu Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys 
1105 1110 1115 " 1120 



Pro Glu Val Lys Val Lys He Ala Ala Leu Tyr Leu Pro Leu Val Gly 
1125 1130 1135 
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lie lie Leu Asp Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp 
1140 1145 1150 

Thr Arg Arg Tyr Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala 
1155 1160 1165 

Gly Ala He Asn Gin Asn Val Ala Leu Ala He Ala Gly Asn Asn Phe 
1170 1175 1180 

Asn Leu Lys Thr Ser Gly He Val Leu Ser Ser Leu Pro Tyr Lys Gin 
1185 1190 1195 " 1200 

Tyr Asn Met Leu Asn Ala Asp Thr Thr Arg Asn Leu Met He Cys Phe 
1205 1210 1215 

Leu Trp He Met Lys Asn Ala Asp Gin Ser Leu He Arg Lys Trp He 
1220 1225 1230 

Ala Asp Leu Pro Ser Thr Gin Leu Asn Arg He Leu Asp Leu Leu Phe 
1235 1240 1245 

lie Cys Val Leu Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys 
1250 1255 1260 

Val Ser Thr Gin Val Leu Gin Lys Ser Arg Asp Val Lys Ala Arg Leu 
1265 1270 1275 ' 1280 

Glu Glu Ala Leu Leu Arg Gly Glu Gly Ala Arg Gly Glu Met Met Arg 
1285 1290 ~ 1295 

Arg Arg Ala Pro Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu 
1300 1305 1310 

Arg Trp Lys Lys Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu 
1315 1320 1325 

Asp Lys Thr Lys Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn 
1330 1335 1340 

Leu Ala Thr Glu Ala His Leu lie lie Leu Asp Met Gin Glu Asn lie 
1345 1350 1355 1360 

lie Gin Ala Ser Ser Ala Leu Asp Cys Lys Asp Ser Leu Leu Gly Gly 
1365 1370 1375 

Val Leu Arg Val Leu Val Asn Ser Leu Asn Cys Asp Gin Ser Thr Thr 
1380 1385 ~ 1390 

Tyr Leu Thr His Cys Phe Ala Thr Leu Arg Ala Leu lie Ala Lys Phe 
1395 1400 1405 

Gly Asp Leu Leu Phe Glu Glu Glu Val Glu Gin Cys Phe Asp Leu Cys 
1410 1415 1420 

His Gin Val Leu His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser 
1425 1430 1435 * 1440 

Gin Ala Cys Ala Thr Leu Tyr Leu Leu Met Arg Phe Ser Phe Gly Ala 
1445 1450 1455 
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Thr Ser Asn Phe Ala Arg Val Lys Met Gin Val Thr Met Ser Leu Ala 
1460 1465 1470 



Ser Leu Val Gly Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg 
1475 1480 1485 

Ser Leu Arg Thr lie Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin 
1490 1495 1500 

Met Thr Pro Phe Pro Thr Gin Val Glu Glu Leu Leu Cys Asn Leu Asn 
1505 1510 1515 1520 

Ser lie Leu Tyr Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro 
1525 1530 1535 

Glu Met Leu Met Asp Leu Met Tyr Arg lie Ala Lys Ser Tyr Gin Ala 
1540 1545 J 1550 

Ser Pro Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His 
1555 1560 1565 

Thr Lys Lys Lys Cys Tyr Thr Glu Ala Ala Met. Cys Leu Val His Ala 
1570 1575 1580 

Ala Ala Leu Val Ala Glu Tyr Leu Ser Met Leu Glu Asp His Ser Tyr 
1585 1590 1595 ^ 1600 

Leu Pro Val Gly Ser Val Ser Phe Gin Asn He Ser Ser Asn Val Leu 
1605 1610 1615 

Glu Glu Ser Val Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly 
1620 1625 1630 

Val Cys Ala Gly Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu 
1635 1640 ^ 1645 

Glu Gin Ala Ala Glu Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val 
1650 1655 1660 

Asn Glu Val Tyr Lys Leu Val He Pro He Leu Glu Ala His Arg Glu 
1665 1670 1675 1680 

Phe Arg Lys Leu Thr Leu Thr His Ser Lys Leu Gin Arg Ala Phe Asp 
1685 1690 1695 

Ser He Val Asn Lys Asp His Lys Arg Met Phe Gly Thr Tyr Phe Arg 
1700 1705 " 1710 

Val Gly Phe Phe Gly Ser Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe 
1715 1720 1725 

Val Tyr Lys Glu Pro Ala He Thr Lys Leu Pro Glu He Ser His Arg 
1730 1735 " 1740 

Leu Glu Ala Phe Tyr Gly Gin Cys Phe Gly Ala Glu Phe Val Glu Val 
1745 1750 1755 1760 

He Lys Asp Ser Thr Pro Val Asp Lys Thr Lys Leu Asp Pro Asn Lys 
1765 1770 1775 

Ala Tyr lie Gin He Thr Phe Val Glu Pro Tyr Phe Asp Glu Tyr Glu 
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1780 



1785 



1790 



Met Lys Asp Arg Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg 
1795 1800 1805 

Phe Met Tyr Thr Thr Pro Phe Thr Leu Glu Gly Arg Pro Arg Gly Glu 
1810 1815 1820 

Leu His Glu Gin Tyr Arg Arg Asn Thr Val Leu Thr Thr Met His Ala 
1825 1830 1835 1840 

Phe Pro Tyr lie Lys Thr Arg lie Ser Val lie Gin Lys Glu Glu Phe 
1845 1850 1855 

Val Leu Thr Pro lie Glu Val Ala lie Glu Asp Met Lys Lys Lys Thr 
1860 1865 1870 

Leu Gin Leu Ala Val Ala lie Asn Gin Glu Pro Pro Asp Ala Lys Met 
1875 1880 1885 

Leu Gin Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly 
1890 1895 1900 

Pro Leu Glu Val Ala Gin Val Phe Leu Ala Glu lie Pro Ala Asp Pro 
1905 1910 1915 1920 

Lys Leu Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu Phe 
1925 1930 J 1935 

lie Met Arg Cys Gly Glu Ala Val Glu Lys Asn Lys Arg Leu lie Thr 
1940 . 1945 " 1950 



Ala Asp Gin Arg Glu Tyr Gin Gin 
1955 1960 

Leu Lys Glu Asn Leu Arg Pro Met 
1970 1975 

Tyr Lys Pro lie Phe Arg Val Glu 
1985 1990 

Arg Ser Ser Phe Arg Lys Cys Glu 
2005 



Glu Leu Lys Lys Asn Tyr Asn Lys 
1965 

lie Glu Arg Lys lie Pro Glu Leu 
1980 

Ser Gin Lys Arg Asp Ser Phe His 
1995 2000 

Thr Gin Leu Ser Gin Gly Ser 
2010 2015 



<210> 137 
<211> 2090 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> CLASP-3 amino acid sequence 
<400> 137 

Met Ala Glu Arg Arg Ala Phe Ala Gin Lys lie Ser Arg Thr Val Ala 
15 10 15 

Ala Glu Val Arg Lys Gin lie Ser Gly Gin Tyr Ser Gly Ser Pro Gin 
20 25 30 

Leu Leu Lys Asn Leu Asn lie Val Gly Asn lie Ser His His Thr Thr 
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35 



40 



45 



Val Pro Leu Thr Glu Ala Val Asp Pro Val Asp Leu Glu Asp Tyr Leu 
50 55 60 

lie Thr His Pro Leu Ala Val Asp Ser Gly Pro Leu Arg Asp Leu He 
65 70 75 80 

Glu Phe Pro Pro Asp Asp He Glu Val Val Tyr Ser Pro Arg Asp Cys 
85 90 95 

Arg Thr Leu Val Ser Ala Val Pro Glu Glu Ser Glu Met Asp Pro His 
100 105 110 

Val Arg Asp Cys He Arg Ser Tyr Thr Glu Asp Trp Ala He Val He 
115 120 ' 125 

Arg Lys Tyr His Lys Leu Gly Thr Gly Phe Asn Pro Asn Thr Leu Asp 
130 135 140 

Lys Gin Lys Glu Arg Gin Lys Gly Leu Pro Lys Gin Val Phe Glu Ser 
145 150 155 160 

Asp Glu Ala Pro Asp Gly Asn Ser Tyr Gin Asp Asp Gin Asp Asp Leu 
165 170 ' 175 

Lys Arg Arg Ser Met Ser He Asp Asp Thr Pro Arg Gly Ser Trp Ala 
180 185 190 

Cys Ser lie Phe Asp Leu Lys Asn Ser Leu Pro Asp Ala Leu Leu Pro 
195 200 ~ 205 

Asn Leu Leu Asp Arg Thr Pro Asn Glu Glu He Asp Arg Gin Asn Asp 
210 215 220 

Asp Gin Arg Lys Ser Asn Arg His Lys Glu Leu Phe Ala Leu His Pro 
225 230 235 240 

Ser Pro Asp Glu Glu Glu Pro He Glu Arg Leu Ser Val Pro Asp lie 
245 250 255 

Pro Lys Glu His Phe Gly Gin Arg Leu Leu Val Lys Cys Leu Ser Leu 
260 265 J 270 

Lys Phe Glu He Glu lie Glu Pro lie Phe Ala Ser Leu Ala Leu Tyr 
275 280 285 

Asp Val Lys Glu Lys Lys Lys lie Ser Glu Asn Phe Tyr Phe Asp Leu 
290 295 300 

Asn Ser Glu Gin Met Lys Gly Leu Leu Arg Pro His Val Pro Pro Ala 
305 310 315 320 

Ala lie Thr Thr Leu Ala Arg Ser Ala He Phe Ser lie Thr Tyr Pro 
325 330 335 

Ser Gin Asp Val Phe Leu Val lie Lys Leu Glu Lys Val Leu Gin Gin 
340 345 350 



Gly Asp lie Gly Glu Cys Ala Glu Pro Tyr Met lie Phe Lys Glu Ala 
355 360 365 
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Asp Ala Thr Lys Asn Lys Glu Lys Leu Glu Lys Leu Lys Ser Gin Ala 
370 375 380 



Asp Gin Phe Cys Gin Arg Leu Gly Lys Tyr Arg Met Pro Phe Ala Trp 
385 390 395 400 

Thr Ala lie His Leu Met Asn lie Val Ser Ser Ala Gly Ser Leu Glu 
405 410 415 

Arg Asp Ser Thr Glu Val Glu He Ser Thr Gly Glu Arg Lys Gly Ser 
420 425 430 

Trp Ser Glu Arg Arg Asn Ser Ser He Val Gly Arg Arg Ser Leu Glu 
435 440 445 

Arg Thr Thr Ser Gly Asp Asp Ala Cys Asn Leu Thr Ser Phe Arg Pro 
450 455 460 

Ala Thr Leu Thr Val Thr Asn Phe Phe Lys Gin Glu Gly Asp Arg Leu 
465 470 475 480 

Ser Asp Glu Asp Leu Tyr Lys Phe Leu Ala Asp Met Arg Arg Pro Ser 
485 490 495 

Ser Val Leu Arg Arg Leu Arg Pro He Thr Ala Gin Leu Lys He Asp 
500 505 510 

He Ser Pro Ala Pro Glu Asn Pro His Tyr Cys Leu Thr Pro Glu Leu 
515 520 525 

Leu Gin Val Lys Leu Tyr Pro Asp Ser Arg Val Arg Pro Thr Arg Glu 
530 535 540 

He Leu Glu Phe Pro Ala Arg -Asp Val Tyr Val Pro Asn Thr Thr Tyr 
545 550 ^ 555 560 

Arg Asn Leu Leu Tyr He Tyr Pro Gin Ser Leu Asn Phe Ala Asn Arg 
565 570 575 

Gin Gly Ser Ala Arg Asn He Thr Val Lys Val Gin Phe Met Tyr Gly 
580 585 590 

Glu Asp Pro Ser Asn Ala Met Pro Val lie Phe Gly Lys Ser Ser Cys 
595 600 " 605 

Ser Glu Phe Ser Lys Glu Ala Tyr Thr Ala Val Val Tyr His Asn Arg 
610 615 620 

Ser Pro Asp Phe His Glu Glu He Lys Val Lys Leu Pro Ala Thr Leu 
625 630 635 640 

Thr Asp His His His Leu Leu Phe Thr Phe Tyr His Val Ser Cys Gin 
645 650 655 

Gin Lys Gin Asn Thr Pro Leu Glu Thr Pro Val Gly Tyr Thr Trp He 
660 665 670 



Pro Met Leu Gin Asn Gly Arg Leu Lys Thr Gly Gin Phe Cys Leu Pro 
675 680 685 
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Val Ser Leu Glu Lys Pro Pro Gin Ala Tyr Ser Val Leu Ser Pro Glu 
690 695 700 



Val Pro Leu Pro Gly Met Lys Trp Val Asp Asn His Lys Gly Val Phe 
705 710 * 715 ^ 720 

Asn Val Glu Val Val Ala Val Ser Ser He His Thr Gin Asp Pro Tyr 
725 730 ' 735 

Leu Asp Lys Phe Phe Ala Leu Val Asn Ala Leu Asp Glu His Leu Phe 
740 745 750 

Pro Val Arg He Gly Asp Met Arg He Met Glu Asn Asn Leu Glu Asn 
755 760 765 

Glu Leu Lys Ser Ser He Ser Ala Leu Asn Ser Ser Gin Leu Glu Pro 
770 775 780 

Val Val Arg Phe Leu His Leu Leu Leu Asp Lys Leu lie Leu Leu Val 
785 790 795 800 

He Arg Pro Pro Val He Ala Gly Gin He Val Asn Leu Gly Gin Ala 
805 810 " 815 

Ser Phe Glu Ala Met Ala Ser He He Asn Arg Leu His Lys Asn Leu 
820 825 830 

Glu Gly Asn His Asp Gin His Gly Arg Asn Ser Leu Leu Ala Ser Tyr 
835 840 845 

He His Tyr Val Phe Arg Leu Pro Asn Thr Tyr Pro Asn Ser Ser Ser 
850 855 860 

Pro Gly Pro Gly Gly Leu Gly Gly Ser Val His Tyr Ala Thr Met Ala 
865 870 875 ' 880 

Arg Ser Ala Val Arg Pro Ala Ser Leu Asn Leu Asn Arg Ser Arg Ser 
885 8 90 8 95 

Leu Ser Asn Ser Asn Pro Asp He Ser Gly Thr Pro Thr Ser Pro Asp 
900 905 " 910 

Asp Glu Val Arg Ser He He Gly Ser Lys Gly Leu Asp Arg Ser Asn 
915 920 925 

Ser Trp Val Asn Thr Gly Gly Pro Lys Ala Ala Pro Trp Gly Ser Asn 
930 935 940 

Pro Ser Pro Ser Ala Glu Ser Thr Gin Ala Met Asp Arg Ser Cys Asn 
945 950 955 960 

Arg Met Ser Ser His Thr Glu Thr Ser Ser Phe Leu Gin Thr Leu Thr 
965 970 975 

Gly Arg Leu Pro Thr Lys Lys Leu Phe His Glu Glu Leu Ala Leu Gin 
980 985 990 

Trp Val Val Cys Ser Gly Ser Val Arg Glu Ser Ala Leu Gin Gin Ala 
995 1000 1005 



Trp Phe Phe Phe Glu Leu Met Val Lys Ser Met Val His His Leu Tyr 
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1010 1015 1020 

Phe Asn Asp Lys Leu Glu Ala Pro Arg Lys Ser Arg Phe Pro Glu Arg 
1025 1030 1035 ~ 1040 

Phe Met Asp Asp lie Ala Ala Leu Val Ser Thr lie Ala Ser Asp He 
1045 1050 1055 

Val Ser Arg Phe Gin Lys Asp Thr Glu Met Val Glu Arg Leu Asn Thr 
1060 1065 1070 

Ser Leu Ala Phe Phe Leu Asn Asp Leu Leu Ser Val Met Asp Arg Gly 
1075 1080 1085 

Phe Val Phe Ser Leu He Lys Ser Cys Tyr Lys Gin Val Ser Ser Lys 
1090 1095 1100 

Leu Tyr Ser Leu Pro Asn Pro Ser Val Leu Val Ser Leu Arg Leu Asp 
1105 1110 1H5 H20 

Phe Leu Arg He He Cys Ser His Glu His Tyr Val Thr Leu Asn Leu 
1125 H30 1135 

Pro Cys Ser Leu Leu Thr Pro Pro Ala Ser Pro Ser Pro Ser Val Ser 
1140 1145 1150 

Ser Ala Thr Ser Gin Ser Ser Gly Phe Ser Thr Asn Val Gin Asp Gin 
1155 H60 1165 

Lys He Ala Asn Met Phe Glu Leu Ser Val Pro Phe Arg Gin Gin His 
1170 H75 H80 

Tyr Leu Ala Gly Leu Val Leu Thr Glu Leu Ala Val He Leu Asp Pro 
1185 1190 H95 1200 

Asp Ala Glu Gly Leu Phe Gly Leu His Lys Lys Val lie Asn Met Val 
1205 1210 1215 

His Asn Leu Leu Ser Ser His Asp Ser Asp Pro Arg Tyr Ser Asp Pro 
1220 1225 1230 

Gin lie Lys Ala Arg Val Ala Met Leu Tyr Leu Pro Leu lie Gly lie 
1235 1240 1245 

lie Met Glu Thr Val Pro Gin Leu Tyr Asp Phe Thr Glu Thr His Asn 
1250 1255 1260 

Gin Arg Gly Arg Pro lie Cys lie Ala Thr Asp Asp Tyr Glu Ser Glu 
1265 1270 1275 ' 1280 

Ser Gly Ser Met lie Ser Gin Thr Val Ala Met Ala lie Ala Gly Thr 
1285 1290 1295 

Ser Val Pro Gin Leu Thr Arg Pro Gly Ser Phe Leu Leu Thr Ser Thr 
1300 1305 1310 

Ser Gly Arg Gin His Thr Thr Phe Ser Ala Glu Ser Ser Arg Ser Leu 
1315 1320 1325 

Leu lie Cys Leu Leu Trp Val Leu Lys Asn Ala Asp Glu Thr Val Leu 
1330 1335 1340 



156 



Gin Lys Trp Phe Thr Asp Leu Ser Val Leu Gin Leu Asn Arg Leu Leu 
1345 1350 1355 ~ 1360 

Asp Leu Leu Tyr Leu Cys Val Ser Cys Phe Glu Tyr Lys Gly Lys Lys 
1365 1370 1375 

Val Phe Glu Arg Met Asn Ser Leu Thr Phe Lys Lys Ser Lys Asp Met 
1380 1385 1390 

Arg Ala Lys Leu Glu Glu Ala He Leu Gly Ser He Gly Ala Arg Gin 
1395 1400 1405 

Glu Met Val Arg Arg Ser Arg Gly Gin Leu Glu Arg Ser Pro Ser Gly 
1410 1415 1420 

Ser Ala Phe Gly Ser Gin Glu Asn Leu Arg Trp Arg Lys Asp Met Thr 
1425 1430 1435 ~ 1440 

His Trp Arg Gin Asn Thr Glu Lys Leu Asp Lys Ser Arg Ala Glu He 
1445 1450 " " 1455 

Glu His Glu Ala Leu He Asp Gly Asn Leu Ala Thr Glu Ala Asn Leu 
1460 .1465 1470 

He He Leu Asp Thr Leu Glu He Val Val Gin Thr Val Ser Val Thr 
1475 1480 1485 

Glu Ser Lys Glu Ser lie Leu Gly Gly Val Leu Lys Val Leu Leu His 
1490 1495 1500 

Ser Met Ala Cys Asn Gin Ser Ala Val Tyr Leu Gin His Cys Phe Ala 
1505 1510 1515 - 1520 

Thr Gin Arg Ala Leu Val Ser Lys Phe Pro Glu Leu Leu Phe Glu Glu 
1525 1530 1535 

Glu Thr Glu Gin Cys Ala Asp Leu Cys Leu Arg Leu Leu Arg His Cys 
1540 1545 1550 

Ser Ser Ser He Gly Thr He Arg Ser His Pro Ser Ala Ser Leu Tyr 
1555 1560 1565 

Leu Leu Met Arg Gin Asn Phe Glu He Gly Asn Asn Phe Ala Arg Val 
1570 1575 1580 

Lys Met Gin Val Pro Met Ser Leu Ser Ser Leu Val Gly Thr Ser Gin 
1585 1590 1595 1600 

Asn Phe Asn Glu Glu Phe Leu Arg Arg Ser Leu Lys Thr He Leu Thr 
1605 1610 " 1615 

Tyr Ala Glu Glu Asp Leu Glu Leu Arg Glu Thr Thr Phe Pro Asp Gin 
1620 1625 1630 

Val Gin Asp Leu Val Phe Asn Leu His Met He Leu Ser Asp Thr Val 
1635 1640 1645 

Lys Met Lys Glu His Gin Glu Asp Pro Glu Met Leu He Asp Leu Met 
1650 1655 1660 
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Tyr Arg He Ala Lys Gly Tyr Gin Thr Ser Pro Glu Arg Leu Thr Trp 
1665 1670 1675 1680 

Leu Gin Asn Met Ala Gly Lys His Ser Glu Arg Ser Asn His Ala Glu 
1685 1690 1695 

Ala Ala Gin Cys Leu Val His Ser Ala Ala Leu Val Ala Glu Tyr Leu 
1700 1705 1710 

Ser Met Leu Glu Asp Arg Lys Tyr Leu Pro Val Gly Cys Val Thr Phe 
1715 1720 1725 

Gin Asn He Ser Ser Asn Val Leu Glu Glu Ser Ala Val Ser Asp Asp 
1730 1735 1740 

Val Val Ser Pro Asp Glu Glu Gly He Cys Ser Gly Lys Tyr Phe Thr 
1745 1750 * 1755 * 1760 

Glu Ser Gly Leu Val Gly Leu Leu Glu Gin Ala Ala Ala Ser Phe Ser 
1765 1770 1775 

Met Ala Gly Met Tyr Glu Ala Val Asn Glu Val Tyr Lys Val Leu He 
1780 1785 " " 1790 

Pro lie His Glu Ala Asn Arg Asp Ala Lys Lys Leu Ser Thr He His 
1795 1800 1805 

Gly Lys Leu Gin Glu Ala Phe Ser Lys He Val His Gin Ser Thr Gly 
1810 1815 1820 

Trp Glu Arg Met Phe Gly Thr Tyr Phe Arg Val Gly Phe Tyr Gly Thr 
1825 1830 1835 ~ 1840 

Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu Pro Ala 
1845 1850 1855 

He Thr Lys Leu Ala Glu He Ser His Arg Leu Glu Gly Phe Tyr Gly 
I860 1865 1870 

Glu Arg Phe Gly Glu Asp Val Val Glu Val He Lys Asp Ser Asn Pro 
1875 1880 " 1885 

Val Asp Lys Cys Lys Leu Asp Pro Asn Lys Ala Tyr He Gin He Thr 
1890 1895 1900 

Tyr Val Glu Pro Tyr Phe Asp Thr Tyr Glu Met Lys Asp Arg He Thr 
1905 1910 1915 " 1920 

Tyr Phe Asp Lys Asn Tyr Asn Leu Arg Arg Phe Met Tyr Cys Thr Pro 
1925 1930 ~ ' 1935 

Phe Thr Leu Asp Gly Arg Ala His Gly Glu Leu His Glu Gin Phe Lys 
1940 1945 1950 

Arg Lys Thr He Leu Thr Thr Ser His Ala Phe Pro Tyr He Lys Thr 
1955 1960 1965 

Arg Val Asn Val Thr His Lys Glu Glu lie lie Leu Thr Pro lie Glu 
1970 1975 1980 

Val Ala lie Glu Asp Met Gin Lys Lys Thr Gin Glu Leu Ala Phe Ala 
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1985 



1990 



1995 



2000 



Thr His Gin Asp Pro Ala Asp Pro Lys Met Leu Gin Met Val Leu Gin 
2005 2010 2015 

Gly Ser Val Gly Thr Thr Val Asn Gin Gly Pro Leu Glu Val Ala Gin 
2020 2025 2030 

Val Phe Leu Ser Glu lie Pro Ser Asp Pro Lys Leu Phe Arg His His 
2035 2040 2045 

Asn Lys Leu Arg Leu Cys Phe Lys Asp Phe Thr Lys Arg Cys Glu Asp 
2050 2055 2060 

Ala Leu Arg Lys Asn Lys Ser Leu lie Gly Pro Val Gin Lys Glu Tyr 
2065 2070 2075 2080 

Gin Arg Glu Leu Gly Lys Leu Ser Ser Pro 
2085 2090 



<210> 138 
<211> 2047 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> CLASP-7 amino acid sequence 
<400> 138 

Met Ala Ala Ser Glu Arg Arg Ala Phe Ala His Lys lie Asn Arg Thr 
1 5 10 15 

Val Ala Ala Glu Val Arg Lys Gin Val Ser Arg Glu Arg Ser Gly Ser 
20 25 30 

Pro His Ser Ser Arg Arg Cys Ser Ser Ser Leu Gly Val Pro Leu Thr 
35 40 45 

Glu Val Val Glu Pro Leu Asp Phe Glu Asp Val Leu Leu Ser Arg Pro 
50 55 60 

Pro Asp Ala Glu Pro Gly Pro Leu Arg Asp Leu Val Glu Phe Pro Ala 
65 70 75 80 

Asp Asp Leu Glu Leu Leu Leu Gin Pro Arg Glu Cys Arg Thr Thr Glu 
85 90 95 

Pro Gly lie Pro Lys Asp Glu Lys Leu Asp Ala Gin Val Arg Ala Ala 
100 105 110 

Val Glu Met Tyr He Glu Asp Trp Val He Val His Arg Arg Tyr Gin 
115 120 125 

Tyr Leu Ser Ala Ala Tyr Ser Pro Val Thr Thr Asp Thr Gin Arg Glu 
130 135 140 

Arg Gin Lys Gly Leu Pro. Arg Gin Val Phe Glu Gin Asp Ala Ser Gly 
145 150 155 160 

Asp Glu Arg Ser Gly Pro Glu Asp Ser Asn Asp Ser Arg Arg Gly Ser 
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165 



170 



175 



Gly Ser Pro Glu Asp Thr Pro Arg Ser Ser Gly Ala Ser Ser He Phe 
180 185 190 

Asp Leu Arg Asn Leu Ala Ala Asp Ser Leu Leu Pro Ser Leu Leu Glu 
195 200 205 

Arg Ala Ala Pro Glu Asp Val Asp Arg Arg Asn Glu Thr Leu Arg Arg 
210 215 220 

Gin His Arg Pro Pro Ala Leu Leu Thr Leu Tyr Pro Ala Pro Asp Glu 
225 230 235 240 

Asp Glu Ala Val Glu Arg Cys Ser Arg Pro Glu Pro Pro Arg Glu His 
245 250 255 

Phe Gly Gin Arg He Leu Val Lys Cys Leu Ser Leu Lys Phe Glu He 
260 265 270 

Glu He Glu Pro lie Phe Gly He Leu Ala Leu Tyr Asp Val Arg Glu 
275 280 285 

Lys Lys Lys lie Ser Glu Asn Phe Tyr Phe Asp Leu Asn Ser Asp Ser 
290 295 300 

Met Lys Gly Leu Leu Arg Ala His Gly Thr His Pro Ala lie Ser Thr 
305 310 315 320 

Leu Ala Arg Ser Ala lie Phe Ser Val Thr Tyr Pro Ser Pro Asp lie 
325 330 335 

Phe Leu Val lie Lys Leu Glu Lys Val Leu Gin Gin Gly Asp lie Ser 
340 345 350 

Glu Cys Cys Glu Pro Tyr Met Val Leu Lys Glu Val Asp Thr Ala Lys 
355 360 365 

Asn Lys Glu Lys Leu Glu Lys Leu Arg Leu Ala Ala Glu Gin Phe Cys 
370 375 380 

Thr Arg Leu Gly Arg Tyr Arg Met Pro Phe Ala Trp Thr Ala Val His 
385 390 395 " 400 

Leu Ala Asn lie Val Ser Ser Ala Gly Gin Leu Asp Arg Asp Ser Asp 
405 410 ~ 415 

Ser Glu Gly Glu Arg Arg Pro Ala Trp Thr Asp Arg Arg Arg Arg Gly 
420 425 ~ 430 

Pro Gin Asp Arg Ala Ser Ser Gly Asp Asp Ala Cys Ser Phe Ser Gly 
435 440 " 445 

Phe Arg Pro Ala Thr Leu Thr Val Thr Asn Phe Phe Lys Gin Glu Ala 
450 455 460 

Glu Arg Leu Ser Asp Glu Asp Leu Phe Lys Phe Leu Ala Asp Met Arg 
465 470 475 480 



Arg Pro Ser Ser Leu Leu Arg Arg Leu Arg Pro Val Thr Ala Gin Leu 
485 490 495 
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Lys lie Asp lie Ser Pro Ala Pro Glu Asn Pro His Phe Cys Leu Ser 
500 505 510 



Pro Glu Leu Leu His lie Lys Pro Tyr Pro Asp Pro Arg Gly Arg Pro 
515 520 525 

Thr Lys Glu lie Leu Glu Phe Pro Ala Arg Glu Val Tyr Ala Pro His 
530 535 540 

Thr Ser Tyr Arg Asn Leu Leu Tyr Val Tyr Pro His Ser Leu Asn Phe 
545 550 555 560 

Ser Ser Arg Gin Gly Ser Val Arg Asn Leu Ala Val Arg Val Gin Tyr 
565 570 575 

Met Thr Gly Glu Asp Pro Ser Gin Ala Leu Pro Val lie Phe Gly Lys 
580 585 590 

Ser Ser Cys Ser Glu Phe Thr Arg Glu Ala Phe Thr Pro Val Val Tyr 
595 600 ' 605 

His Asn Lys Ser Pro Glu Phe Tyr Glu Glu Phe Lys Leu His Leu Pro 
610 615 620 

Ala Cys Val Thr Glu Asn His His Leu Leu Phe Thr Phe Tyr His Val 
625 630 635 " 640 

Ser Cys Gin Pro Arg Pro Gly Thr Ala Leu Glu Thr Pro Val Gly Phe 
645 650 655 

Thr Trp lie Pro Leu Leu Gin His Gly Arg Leu Arg Thr Gly Pro Phe 
660 665 670 

Cys Leu Pro Val Ser Val Asp Gin Pro Pro Pro Ser Tyr Ser Val Leu 
675 680 685 

Thr Pro Asp Val Ala Leu Pro Gly Met Arg Trp Val Asp Gly His Lys 
690 695 7 00 

Gly Val Phe Ser Val Glu Leu Thr Ala Val Ser Ser Val His Pro Gin 
705 710 715 720 

Asp Pro Tyr Leu Asp Lys Phe Phe Thr Leu Val His Val Leu Glu Glu 
725 730 735 

Gly Ala Phe Pro Phe Arg Leu Lys Asp Thr Val Leu Ser Glu Gly Asn 
740 745 750 

Val Glu Gin Glu Leu Arg Ala Ser Leu Ala Ala Leu Arg Leu Ala Ser 
755 760 765 

Pro Glu Pro Leu Val Ala Phe Ser His His Val Leu Asp Lys Leu Val 
770 775 780 

Arg Leu Val He Arg Pro Pro He He Ser Gly Gin He Val Asn Leu 
785 790 795 800 



Gly Arg Gly Ala Phe Glu Ala Met Ala His Val Val Ser Leu Val His 
805 810 815 
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Arg Ser Leu Glu Ala Ala Gin Asp Ala Arg Gly His Cys Pro Gin Leu 
820 825 830 

Ala Ala Tyr Val His Tyr Ala Phe Arg Leu Pro Gly Thr Glu Pro Ser 
835 840 845 

Leu Pro Asp Gly Ala Pro Pro Val Thr Val Gin Ala Ala Thr Leu Ala 
850 855 860 

Arg Gly Ser Gly Arg Pro Ala Ser Leu Tyr Leu Ala Arg Ser Lys Ser 
865 870 875 880 

lie Ser Ser Ser Asn Pro Asp Leu Ala Val Ala Pro Gly Ser Val Asp 
885 890 895 

Asp Glu Val Ser Arg lie Leu Ala Ser Lys Leu Leu His Glu Glu Leu 
900 905 910 

Ala Leu Gin Trp Val Val Ser Ser Ser Ala Val Arg Glu Ala lie Leu 
915 920 925 

Gin His Ala Trp Phe Phe Phe Gin Leu Met Val Lys Ser Met Ala Leu 
930 935 940 

His Leu Leu Leu Gly Gin Arg Leu Asp Thr Pro Arg Lys Leu Arg Phe 
945 950 955 * 960 

Pro Gly Arg Phe Leu Asp Asp lie Thr Ala Leu Val Gly Ser Val Gly 
965 97 0 975 

Leu Glu Val He Thr Arg Val His Lys Asp Val Glu Leu Ala Glu His 
980 985 990 

Leu Asn Ala Ser Leu Ala Phe Phe Leu Ser Asp Leu Leu Ser Leu Val 
995 1000 1005 

Asp Arg Gly Phe Val Phe Ser Leu Val Arg Ala His Tyr Lys Gin Val 
1010 1015 1020 

Ala Thr Arg Leu Gin Ser Ser Pro Asn Pro Ala Ala Leu Leu Thr Leu 
1025 1030 1035 1040 

Arg Met Glu Phe Thr Arg He Leu Cys Ser His Glu His Tyr Val Thr 
1045 1050 " 1055 

Leu Asn Leu Pro Cys Cys Pro Leu Ser Pro Pro Ala Ser Pro Ser Pro 
1060 1065 1070 

Ser Val Ser Ser Thr Thr Ser Gin Ser Ser Thr Phe Ser Ser Gin Ala 
1075 1080 1085 

Pro Asp Pro Lys Val Thr Ser Met Phe Glu Leu Ser Gly Pro Phe Arg 
1090 1095 1100 

Gin Gin His Phe Leu Ala Gly Leu Leu Leu Thr Glu Leu Ala Leu Ala 
1105 1110 1115 1120 

Leu Glu Pro Glu Ala Glu Gly Ala Phe Leu Leu His Lys Lys Ala He 
1125 1130 " " 1135 

Ser Ala Val His Ser Leu Leu Cys Gly His Asp Thr Asp Pro Arg Tyr 
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1140 



1145 



1150 



Ala Glu Ala Thr Val Lys Ala Arg Val Ala Glu Leu Tyr Leu Pro Leu 
1155 1160 1165 

Leu Ser lie Ala Arg Asp Thr Leu Pro Arg Leu His Asp Phe Ala Glu 
1170 1175 1180 

Gly Pro Gly Gin Arg Ser Arg Leu Ala Ser Met Leu Asp Ser Asp Thr 
1185 1190 1195 1200 

Glu Gly Glu Gly Asp lie Ala Gly Thr He Asn Pro Ser Val Ala Met 
1205 1210 1215 

Ala He Ala Gly Gly Pro Leu Ala Pro Gly Ser Arg Ala Ser He Ser 
1220 1225 1230 

Gin Gly Pro Pro Thr Ala Ser Arg Ala Gly Cys Ala Leu Ser Ala Glu 
1235 1240 1245 

Ser Ser Arg Thr Leu Leu Ala Cys Val Leu Trp Val Leu Lys Asn Thr 
1250 1255 1260 

Glu Pro Ala Leu Leu Gin Arg Trp Ala Thr Asp Leu Thr Leu Pro Gin 
1265 1270 1275 1280 

Leu Gly Arg Leu Leu Asp Leu Leu Tyr Leu Cys Leu Ala Ala Phe Glu 
1285 1290 1295 

Tyr Lys Gly Lys Lys Ala Phe Glu Arg He Asn Ser Leu Thr Phe Lys 
1300 1305 1310 

Lys Ser Leu Asp Met Lys Ala Arg Leu Glu Glu Ala He Leu Gly Thr 
1315 1320 1325 

He Gly Ala Arg Gin Glu Met Val Arg Arg Ser Arg Glu Arg Ser Pro 
1330 1335 1340 

Phe Gly Asn Pro Glu Asn Val Arg Trp Arg Lys Ser Val Thr His Trp 
1345 1350 1355 1360 

Lys Gin Thr Ser Asp Arg Val Asp Lys Thr Lys Asp Glu Met Glu His 
1365 1370 1375 

Glu Ala Leu Val Glu Gly Asn Leu Ala Thr Glu Ala Ser Leu Val Val 
1380 1385 1390 

Leu Asp Thr Leu Glu lie He Val Gin Thr Val Met Leu Ser Glu Ala 
1395 1400 1405 

Arg Glu Ser Val Leu Gly Ala Val Leu Lys Val Val Leu Tyr Ser Leu 
1410 1415 1420 

Gly Ser Ala Gin Ser Ala Leu Phe Leu Gin His Gly Leu Ala Thr Gin 
1425 1430 1435 1440 

Arg Ala Leu Val Ser Lys Phe Pro Glu Leu Leu Phe Glu Glu Asp Thr 
1445 1450 1455 

Glu Leu Cys Ala Asp Leu Cys Leu Arg Leu Leu Arg His Cys Gly Ser 
1460 1465 1470 
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Arg He Ser Thr He Arg Thr His Ala Ser Ala Ser Leu Tyr Leu Leu 
1475 1480 1485 

Met Arg Gin Asn Phe Glu He Gly His Asn Phe. Ala Arg Val Lys Met 
1490 1495 1500 

Gin Val Thr Met Ser Leu Ser Ser Leu Val Gly Thr Thr Gin Asn Phe 
1505 1510 1515 1520 

Ser Glu Glu His Leu Arg Arg Ser Leu Lys Thr He Leu Thr Tyr Ala 
1525 1530 1535 

Glu Glu Asp Met Gly Leu Arg Asp Ser Thr Phe Ala Glu Gin Val Gin 
1540 1545 1550 

Asp Leu Met Phe Asn Leu His Met He Leu Thr Asp Thr Val Lys Met 
1555 1560 1565 

Lys Glu His Gin Glu Asp Pro Glu Met Leu He Asp Leu Met Tyr Arg 
1570 1575 1580 

He Ala Arg Gly Tyr Gin Gly Ser Pro Asp Leu Arg Leu Thr Trp Leu 
1585 1590 1595 ' 1600 

Gin Asn Met Ala Gly Lys His Ala Glu Leu Gly Asn His Ala Glu Ala 
1605 1610 ' 1615 

Ala Gin Cys Met Val His Ala Ala Ala Leu Val Ala Glu Tyr Leu Ala 
1620 1625 1630 



Leu Leu Glu Asp Gin Arg His Leu Pro Val Gly Cys Val Ser Phe Gin 
1635 1640 ~ 1645 

Asn lie Ser Ser Asn Val Leu Glu Glu Ser Ala He Ser Asp Asp He 
1650 1655 1660 



Leu Ser Pro Asp Glu Glu Gly Phe Cys Ser Gly Lys His Phe Thr Glu 
1665 1670 1675 ~ 1680 

Leu Gly Leu Val Gly Leu Leu Glu Gin Ala Ala Gly Tyr Phe Thr Met 
1685 1690 * ~ 1695 

Gly Gly Leu Tyr Glu Ala Val Asn Glu Val Tyr Lys Asn Leu He Pro 
1700 1705 " 1710 

He Leu Glu Ala His Arg Asp Tyr Lys Lys Leu Ala Ala Val His Gly 
1715 1720 1725 



Lys Leu Gin Glu Ala Phe Thr Lys He Met His Gin Ser Ser Gly Trp 
1730 1735 1740 

Glu Arg Val Phe Gly Thr Tyr Phe Arg Val Gly Phe Tyr Gly Ala His 
1745 1750 1755 " 1760 

Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu Pro Ser He 
1765 1770 1775 

Thr Lys Leu Ala Glu He Ser His Arg Leu Glu Glu Phe Tyr Thr Glu 
1780 1785 1790 
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Arg Phe Gly Asp Asp Val Val Glu lie lie Lys Asp Ser Tyr Pro Val 
1795 1800 1805 



Asp Lys Ser Lys Leu Asp Ser Gin Lys Ala Tyr lie Gin lie Thr Tyr 
1810 1815 ^ 1820 

Val Glu Pro Tyr Phe Asp Thr Tyr Glu Leu Lys Asp Arg Val Thr Tyr 
1825 1830 1835 1840 

Phe Asp Arg Asn Tyr Gly Leu Arg Thr Phe Leu Phe Cys Thr Pro Phe 
1845 1850 ~ 1855 

Thr Pro Asp Gly Arg Ala His Gly Glu Leu Pro Glu Gin His Lys Arg 
1860 1865 1870 

Lys Thr Leu Leu Ser Thr Asp His Ala Phe Pro Tyr lie Lys Thr Arg 
1875 1880 1885 

He Arg Val Cys His Arg Glu Glu Thr Val Leu Thr Pro Val Glu Val 
1890 1895 1900 

Ala He Glu Asp Met Gin Lys Lys Thr Arg Glu Leu Ala Phe Ala Thr 
1905 1910 1915 1920 

Glu Gin Asp Pro Pro Asp Ala Lys Met Leu Gin Met Val Leu Gin Gly 
1925 1930 1935 

Ser Val Gly Pro Thr Val Asn Gin Gly Pro Leu Glu Val Ala Gin Val 
1940 1945 1950 

Phe Leu Ala Glu He Pro Glu Asp Pro Lys Leu Phe Arg His His Asn 
1955 1960 1965 

Lys Leu Arg Leu Cys Phe Lys Asp Phe Cys Lys Lys Cys Glu Asp Ala 
1970 1975 " 1980 

Leu Arg Lys Asn Lys Ala Leu He Gly Pro Asp Gin Lys Glu Tyr His 
1985 1990 1995 2000 

Arg Glu Leu Glu Arg Asn Tyr Cys Arg Leu Arg Glu Ala Leu Gin Pro 
2005 2010 2015 

Leu Leu Thr Gin Arg Leu Pro Gin Leu Met Ala Pro Thr Pro Pro Gly 
2020 2025 2030 

Leu Arg Asn Ser Leu Asn Arg Ala Ser Phe Arg Lys Ala Asp Leu 
2035 2040 2045 



<210> 139 
<211> 2180 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> .CLASP-1 amino acid sequence 
<400> 139 

Met Ser Phe Arg Gly Lys Val Phe Lys Arg Glu Pro Ser Glu Phe Trp 
15 10 15 
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Lys Lys Arg Arg Thr Val Arg Arg Val lie Gin Glu Glu Phe His Arg 
20 25 30 

Phe Ser Ser Gin Glu Lys Pro Arg Leu Leu Glu Pro Leu Asp Tyr Glu 
35 40 45 

Thr Val lie Glu Glu Leu Glu Lys Thr Tyr Arg Asn Asp Pro Leu Gin 
50 55 60 

Asp Leu Leu Phe Phe Pro Ser Asp Asp Phe Ser Ala Ala Thr Val Ser 
65 70 " 75 80 

Trp Asp lie Arg Thr Leu Tyr Ser Thr Val Pro Glu Asp Ala Glu His 
85 90 95 

Lys Ala Glu Asn Leu Leu Val Lys Glu Ala Cys Lys Phe Tyr Ser Ser 
100 105 110 

Gin Trp His Val Val Asn Tyr Lys Tyr Glu Gin Tyr Ser Gly Asp lie 
115 120 " ~ 125 

Arg Gin Leu Pro Arg Ala Glu Tyr Lys Pro Glu Lys Leu Pro Ser His 
130 135 140 

Ser Phe Glu lie Asp His Glu Asp Ala Asp Lys Asp Glu Asp Thr Thr 
145 150 155 160 

Ser His Ser Ser Ser Lys Gly Gly Gly Gly Ala Gly Gly Thr Gly Val 
165 170 175 

Phe Lys Ser Gly Trp Leu Tyr Lys Gly Asn Phe Asn Ser Thr Val Asn 
180 185 190 

Asn Thr Val Thr Val Arg Ser Phe Lys Lys Arg Tyr Phe Gin Leu Thr 
195 200 205 

Gin Leu Pro Asp Asn Ser Tyr lie Met Asn Phe Tyr Lys Asp Glu Lys 
210 215 220 

lie Ser Lys Glu Pro Lys Gly Cys lie Phe Leu Asp Ser Cys Thr Gly 
225 230 235 240 

Val Val Gin Asn Asn Arg Leu Arg Lys Tyr Ala Phe Glu Leu Lys Met 
245 250 255 

Asn Asp Leu Thr Tyr Phe Val Leu Ala Ala Glu Thr Glu Ser Asp Met 
260 265 270 

Asp Glu Trp lie His Thr Leu Asn Arg lie Leu Gin lie Ser Pro Glu 
275 280 285 

Gly Pro Leu Gin Gly Arg Arg Ser Thr Glu Leu Thr Asp Leu Gly Leu 
290 295 300 

Asp Ser Leu Asp Asn Ser Val Thr Cys Glu Cys Thr Pro Glu Glu Thr 
305 310 315 320 

Asp Ser Ser Glu Asn Asn Leu His Ala Asp Phe Ala Lys Tyr Leu Thr 
325 330 335 



Glu Thr Glu Asp Thr Val Lys Thr Thr Arg Asn Met Glu Arg Leu Asn 
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340 



345 



350 



Leu Phe Ser Leu Asp Pro Asp lie 
355 360 



Asp Thr Leu Lys Leu Gin Lys Lys 
365 



Asp Leu 
370 



Leu Glu Pro Glu 



Ser Val lie Lys Pro Phe Glu Glu Lys Ala 
375 380 



Ala Lys Arg lie Met lie lie Cys 
385 390 



Lys Ala Leu Asn Ser Asn Leu Gin 
395 400 



Gly Cys Val Thr Glu Asn 
405 



Glu Asn Asp Pro lie Thr Asn lie Glu Pro 
410 415 



Phe Phe Val Ser Val Ala Leu Tyr 
420 



Asp Leu Arg Asp Ser Arg Lys lie 
425 430 



Ser Ala Asp Phe His Val Asp Leu 
435 ' 440 



Asn His Ala Ala Val Arg Gin Met 
445 



Leu Leu 
450 



Gly Ala Ser Val 



Ala Leu Glu Asn Gly Asn lie Asp Thr lie 
455 ' 460 



Thr Pro Arg Gin Ser Glu Glu Pro 
465 470 



His lie Lys Gly Leu Pro Glu Glu 
475 480 



Trp Leu Lys Phe Pro Lys Gin Ala 
485 



Val Phe Ser Val Ser Asn Pro His 
490 495 



Ser Glu He Val Leu Val 
500 



Ala Lys He Glu Lys Val Leu Met Gly Asn 
505 510 



He Ala Ser Gly Ala Glu Pro Tyr 
515 520 



He Lys Asn Pro Asp Ser Asn Lys 
525 



Tyr Ala 
530 



Gin Lys lie Leu 



Lys Ser Asn Arg Gin Phe Cys Ser Lys Leu 
535 540 



Gly Lys 
545 



Tyr Arg Arg Ala 
550 



Phe Ala Trp Ala Val Arg Ser Val Phe Lys 
555 560 



Asp Asn 
Arg Gin 
Ser Asp 



Gin Gly Asn Val Asp Arg 
565 



Asp Ser Arg Phe Ser Pro Leu Phe 
570 575 



Glu Ser Ser Lys 
580 

Tyr Arg Arg Ala 
595 



lie Ser Thr Glu Asp Leu Val Lys Leu Val 
585 " 590 

Asp Arg lie Ser Lys Met Gin Thr He Pro 
600 605 



Gly Ser 
610 



Leu Asp lie Ala 



Val Asp Asn Val Pro Leu Glu His Pro Asn 
615 620 



Cys Val Thr Ser Ser Phe lie Pro 
625 630 



Val Lys Pro Phe Asn Met Met Ala 
635 640 



Gin Thr Glu Pro Thr Val Glu Val 
645 



Glu Glu Phe Val Tyr Asp Ser Thr 
650 655 



Lys Tyr Cys Arg Pro Tyr 
660 



Arg Val Tyr Lys Asn Gin lie Tyr He Tyr 
665 670 
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Pro Lys His Leu Lys Tyr 
675 

Asn lie Thr Val Cys lie 
690 



Asp Ser Gin Lys Cys Phe Asn Lys Ala Arg 
680 685 

Glu Phe Lys Asn Ser Asp Glu Glu Ser Ala 
695 700 



Lys Pro Leu Lys Cys lie 
705 ~ 710 



Tyr Gly Lys Pro Glu Gly Pro Leu Phe Thr 
715 720 



Ser Ala Ala Tyr 



Thr Ala Val Leu His His Ser Gin Asn Pro Asp Phe 
725 730 735 



Ser Asp Glu Val Lys lie 
740 



Glu Leu Pro Thr Gin Leu His Glu Lys His 
745 750 



His lie Leu Phe Ser Phe 
755 

Ala Asn Ala Lys Lys Lys 
770 



Tyr His Val Thr Cys Asp lie Asn Ala Lys 
760 765 

Glu Ala Leu Glu Thr Ser Val Gly Tyr Ala 
775 780 



Trp Leu Pro Leu Met Lys 
785 790 



His Asp Gin lie Ala Ser Gin Glu Tyr Asn 
795 800 



lie Pro lie Ala 



Thr Ser Leu Pro Pro Asn Tyr Leu Ser Phe Gin Asp 
805 810 815 



Ser Ala Ser Gly Lys His 
820 

Gly Lys Pro Leu Phe Lys 
835 



Gly Gly Ser Asp lie Lys Trp Val Asp Gly 

825 830 

Val Ser Thr Phe Val Val Ser Thr Val Asn 

840 845 



Thr Gin Asp Pro His Val 
850 



Asn Ala Phe Phe Gin Glu Cys Gin Lys Arg 
855 860 



Glu Lys Asp Met Ser Gin 
865 870 



Ser Pro Thr Ser Asn Phe lie Arg Ser Cys 
875 880 



Lys Asn Leu Leu 



Asn Val Glu Lys lie His Ala He Met Ser Phe Leu 
885 890 895 



Pro He He Leu Asn Gin 
900 



Leu Phe Lys Val Leu Val Gin Asn Glu Glu 
905 910 



Asp Glu He Thr Thr Thr 
915 



Val Thr Arg Val Leu Pro Asp He Val Ala 
920 925 



Lys Cys His Glu Glu Gin 
930 



Leu Asp His Ser Val Gin Ser Tyr He Lys 
935 940 



Phe Val Phe Lys Thr Arg 
945 950 



Ala Cys Lys Glu Arg Pro Val His Glu Asp 
955 960 



Leu Ala Lys Asn 



Val Thr Gly Leu Leu Lys Ser Asn Asp Ser Pro Thr 
965 970 975 



Val Lys His Val Leu Lys 
980 



His Ser Trp Phe Phe Phe Ala He He Leu 
985 990 
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Lys Ser Met Ala Gin His Leu lie Asp Thr Asn Lys lie Gin Leu Pro 
995 1000 1005 



Arg Pro Gin Arg Phe Pro Glu Ser Tyr Gin Asn Glu Leu Asp Asn Leu 
1010 1015 1020 

Val Met Val Leu Ser Asp His Val lie Trp Lys Tyr Lys Asp Ala Leu 
1025 1030 1035 1040 

Glu Glu Thr Arg Arg Ala Thr His Ser Val Ala Arg Phe Leu Lys Arg 
1045 1050 1055 

Cys Phe Thr Phe Met Asp Arg Gly Cys Val Phe Lys Met Val Asn Asn 
1060 1065 1070 

Tyr lie Ser Met Phe Ser Ser Gly Asp Leu Lys Thr Leu Cys Gin Tyr 
1075 1080 1085 

Lys Phe Asp Phe Leu Gin Glu Val Cys Gin His Glu His Phe lie Pro 
1090 1095 1100 

Leu Cys Leu Pro lie Arg Ser Ala Asn lie Pro Asp Pro Leu Thr Pro 
1105 1110 1115 1120 

Ser Glu Ser Thr Gin Glu Leu His Ala Ser Asp Met Pro Glu Tyr Ser 
1125 1130 1135 

Val Thr Asn Glu Phe Cys Arg Lys His Phe Leu He Gly He Leu Leu 
1140 1145 1150 

Arg Glu Val Gly Phe Ala Leu Gin Glu Asp Gin Asp Val Arg His Leu 
1155 1160 1165 

Ala Leu Ala Val Leu Lys Asn Leu Met Ala Lys His Ser Phe Asp Asp 
1170 1175 1180 

Arg Tyr Arg Glu Pro Arg Lys Gin Ala Gin He Ala Ser Leu Tyr Met 
1185 1190 1195 1200 

Pro Leu Tyr Gly Met Leu Leu Asp Asn Met Pro Arg He Tyr Leu Lys 
1205 1210 1215 

Asp Leu Tyr Pro Phe Thr Val Asn Thr Ser Asn Gin Gly Ser Arg Asp 
1220 1225 1230 

Asp Leu Ser Thr Asn Gly Gly Phe Gin Ser Gin Thr Ala He Lys His 
1235 1240 1245 

Ala Asn Ser Val Asp Thr Ser Phe Ser Lys Asp Val Leu Asn Ser He 
1250 1255 1260 

Ala Ala Phe Ser Ser He Ala He Ser Thr Val Asn His Ala Asp Ser 
1265 1270 1275 1280 

Arg Ala Ser Leu Ala Ser Leu Asp Ser Asn Pro Ser Thr Asn Glu Lys 
1285 1290 1295 

Ser Ser Glu Lys Thr Asp Asn Cys Glu Lys lie Pro Arg Pro Leu Ala 
1300 1305 1310 

Leu lie Gly Ser Thr Leu Arg Phe Asp Arg Leu Asp Gin Ala Glu Thr 
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1315 



1320 



1325 



Arg Ser Leu Leu Met Cys Phe Leu His lie Met Lys Thr He Ser Tyr 
1330 1335 1340 

Glu Thr Leu He Ala Tyr Trp Gin Arg Ala Pro Ser Pro Glu Val Ser 
1345 1350 1355 1360 

Asp Phe Phe Ser He Leu Asp Val Cys Leu Gin Asn Phe Arg Tyr Leu 
1365 1370 1375 

Gly Lys Arg Asn He lie Arg Lys He Ala Ala Ala Phe Lys Phe Val 
1380 1385 1390 

Gin Ser Thr Gin Asn Asn Gly Thr Leu Lys Gly Ser Asn Pro Ser Cys 
1395 1400 1405 

Gin Thr Ser Gly Leu Leu Ala Gin Trp Met His Ser Thr Ser Arg His 
1410 1415 1420 

Glu Gly His Lys Gin His Arg Ser Gin Thr Leu Pro He lie Arg Gly 
1425 1430 1435 1440 

Lys Asn Ala Leu Ser Asn Pro Lys Leu Leu Gin Met Leu Asp Asn Thr 
1445 1450 1455 

Met Thr Ser Asn Ser Asn Glu lie Asp lie Val His His Val Asp Thr 
1460 1465 1470 

Glu Ala Asn lie Ala Thr Glu Gly Cys Leu Thr He Leu Asp Leu Val 
1475 1480 1485 

Ser Leu Phe Thr Gin Thr His Gin Arg Gin Leu Gin Gin Cys Asp Cys 
14 90 14 95 1500 

Gin Asn Ser Leu Met Lys Arg Gly Phe Asp Thr Tyr Met Leu Phe Phe 
1505 1510 1515 1520 

Gin Val Asn Gin Ser Ala Thr Ala Leu Lys His Val Phe Ala Ser Leu 
1525 1530 1535 

Arg Leu Phe Val Cys Lys Phe Pro Ser Ala Phe Phe Gin Gly Pro Ala 
1540 1545 1550 

Asp Leu Cys Gly Ser Phe Cys Tyr Glu Val Leu Lys Cys Cys Asn His 
1555 1560 1565 

Arg Ser Arg Ser Thr Gin Thr Glu Ala Ser Ala Leu Leu Tyr Leu Phe 
1570 1575 1580 

Met Arg Lys Asn Phe Glu Phe Asn Lys Gin Lys Ser He Val Arg Ser 
1585 1590 1595 1600 

His Leu Gin Leu lie Lys Ala Val Ser Gin Leu lie Ala Asp Ala Gly 
1605 1610 1615 

lie Gly Gly Ser Arg Phe Gin His Ser Leu Ala lie Thr Asn Asn Phe 
1620 1625 1630 

Ala Asn Gly Asp Lys Gin Met Lys Asn Ser Asn Phe Pro Ala Glu Val 
1635 1640 1645 
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Lys Asp Leu Thr Lys Arg He Arg Thr Val Leu Met Ala Thr Ala Gin 
1650 1655 1660 



Met Lys Glu His Glu Lys Asp Pro Glu Met Leu Val Asp Leu Gin Tyr 
1665 1670 1675 1680 

Ser Leu Ala Asn Ser Tyr Ala Ser Thr Pro Glu Leu Arg Arg Thr Trp 
1685 1690 1695 

Leu Glu Ser Met Ala Lys He His Ala Arg Asn Gly Asp Leu Ser Glu 
1700 1705 1710 

Ala Ala Met Cys Tyr He His He Ala Ala Leu He Ala Glu Tyr Leu 
1715 1720 1725 

Lys Arg Lys Gly Tyr Trp Lys Val Glu Lys He Cys Thr Ala Ser Leu 
1730 1735 17 40 

Leu Ser Glu Asp Thr His Pro. Cys Asp Ser Asn Ser Leu Leu Thr Thr 
1745 1750 1755 1760 

Pro Ser Gly Gly Ser Met Phe Ser Met Gly Trp Pro Ala Phe Leu Ser 
1765 1770 1775 

He Thr Pro Asn He Lys Glu Glu Gly Ala Ala Lys Glu Asp Ser Gly 
1780 1785 1790 

Met His Asp Thr Pro Tyr Asn Glu Asn He Leu Val Glu Gin Leu Tyr 
1795 1800 1805 

Met Cys Gly Glu Phe Leu Trp Lys Ser Glu Arg Tyr Glu Leu He Ala 
1810 ~ 1815 1820 

Asp Val Asn Lys Pro He lie Ala Val Phe Glu Lys Gin Arg Asp Phe 
1825 1830 1835 1840 

Lys Lys Leu Ser Asp Leu Tyr Tyr Asp lie His Arg Ser Tyr Leu Lys 
1845 " " 1850 1855 

Val Ala Glu Val Val Asn Ser Glu Lys Arg Leu Phe Gly Arg Tyr Tyr 
1860 1865 1870 

Arg Val Ala Phe Tyr Gly Gin Gly Phe Phe Glu Glu Glu Glu Gly Lys 
1875 1880 1885 

Glu Tyr lie Tyr Lys Glu Pro Lys Leu Thr Gly Leu Ser Glu He Ser 
1890 1895 1900 

Gin Arg Leu Leu Lys Leu Tyr Ala Asp Lys Phe Gly Ala Asp Asn Val 
1905 1910 1915 1920 

Lys lie lie Gin Asp Ser Asn Lys Val Asn Pro Lys Asp Leu Asp Pro 
1925 1930 1935 

Lys Tyr Ala Tyr lie Gin Val Thr Tyr Val Thr Pro Phe Phe Glu Glu 
1940 1945 1950 

Lys Glu lie Glu Asp Arg Lys Thr Asp Phe Glu Met His His Asn He 
1955 ~ 1960 1965 
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Asn Arg Phe Val Phe Glu Thr Pro Phe Thr Leu Ser Gly Lys Lys His 
1970 1975 1980 



Gly Gly Val Ala Glu Gin Cys Lys Arg Arg Thr lie Leu Thr Thr Ser 
1985 1990 1995 2000 

His Leu Phe Pro Tyr Val Lys Lys Arg lie Gin Val lie Ser Gin Ser 
2005 2010 2015 

Ser Thr Glu Leu Asn Pro He Glu Val Ala He Asp Glu Met Ser Arg 
2020 2025 2030 

Lys Val Ser Glu Leu Asn Gin Leu Cys Thr Met Glu Glu Val Asp Met 
2035 2040 2045 

He Ser Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Lys Val Asn 
2050 2055 2060 

Ala Gly Pro Met Ala Tyr Ala Arg Ala Phe Leu Glu Glu Thr Asn Ala 
2065 2070 2075 2080 

Lys Lys Tyr Pro Asp Asn Gin Val Lys Leu Leu Lys Glu He Phe Arg 
2085 2090 2095 

Gin Phe Ala Asp Ala Cys Gly Gin Ala Leu Asp Val Asn Glu Arg Leu 
2100 2105 2110 

lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Leu Arg Ser His Tyr 
2115 * 2120 2125 

Lys Asp Met Leu Ser Glu Leu Ser Thr Val Met Asn Glu Gin lie Thr 
2130 2135 2140 

Gly Arg Asp Asp Leu Ser Lys Arg Gly Val Asp Gin Thr Cys Thr Arg 
2145 ~ ^ 2150 2155 2160 

Val lie Ser Lys Ala Thr Pro Ala Leu Pro Thr Val Ser He Ser Ser 
2165 2170 2175 

Ser Ala Glu Val 
2180 



<210> 140 

<211> 22 

<212> DNA 

<213> Homo sapiens 

<400> 140 

aggccttgtc tctgtttacc tg 22 



<210> 141 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 141 

acaggaacct gctgtacgtg tac 23 
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<210> 142 
<211> 19 
<212> DNA 

<213> Homo sapiens 
<400> 142 

gacccattag gaggtctac 19 



<210> 143 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<400> 143 

tatgtctcag tcacctacct g 21 



<210> 144 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: C1S7 primer 
<400> 144 

tcaagaccag ggcatgcaag 20 



<210> 145 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HC7gASl 
antisense primer 

<400> 145 

tgtcatgtac tgcactcgca cage 2 4 



<210> 146 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HC7AS14 
antisense primer 

<400> 146 

tcgtggctgc acaggatgeg ggtg 2 4 



<210> 147 
<211> 27 
<212> DNA 
<213> Artificial 



Sequence 
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<220> 

<223> Description of Artificial Sequence: HC4AS3 ' 
antisense primer 

<400> 147 

cgggatccat tgtcaccgta catctgc 

<210> 148 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HClAS3'Kpn 
antisense primer 

<400> 148 

cttggtacca cttcagcact agatgagatg 



<210> 149 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HC2RACE1 
primer 

<400> 149 

aagagcagca tctcccgtaa acagtc 



<210> 150 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HC2RACE2 
Primer 

<400> 150 

taacaagctc tgtgcttcct cttccg 

<210> 151 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HC2RACE3 
PRIMER 

<400> 151 

accactttgt tcggaagctg tcgaaactc 
<210> 152 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HC2RACE4 
Primer 

<400> 152 

tttgtacagc cagccatgct tggtgatc 28 
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